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mm. full color and sound. “Soil and Life” tells 
control the Great Plains. Other titles: “Water Spreading,” 
“Modern Farm Machines Bring Back the “Broad Base 


Terracing,” “Build Good Terraces,” “Level Farming Sloping 
Fields,” “Building Pond.” 


written companion pieces the above films, clinch 

what the films teach. Your choice materials for semi-humid and 
semi-arid conditions. sure request enough booklets that each 

member your audience may take one home for further study and 
future reference. Booklets and films have identical similar titles. 


inches, are designed for impact classroom dis- 
tances and supplement films and booklets. All material this 
series soundly practical, showing how use ordinary farm trac- 
tors, plows, and scrapers. Here information the farmer can take 
home and put work saving soil and making dollars. 


SLIDE FILM 


Benefits from Manure” and com- 
panion booklet show how make best use 


NOW OFFERED 


SURE YOU HAVE THE NEW 
VISUAL AIDS CATALOG 


its contribution prosper- 
ous, enduring agriculture, the Case 
Company has prepared some sixty 
educational items. The new Visual 
Aids catalog describes each and 
tells how order. Get your copy, 
and schedule your choice movies, 
etc. through your nearest Case deal- 
Branch House. Case Co., 
Racine, Wis. 


barnyard manure, one America’s most valuable 
farm crops. Most Case materials are purely edu- 
cational; some include promotional matter. All 
films are loaned and printed matter furnished 
without charge instructors, club leaders, county 
agents, and other responsible persons, groups, and 
organizations. 


Here flexible material for fact-packed class 
hour full club program, you will. 
Read right how order. 
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FOR FREEDOM THRIVE 
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It’s terrifying vision 
swiftly friction, left bring 


dom and economy. But 


for example, mental friction. How long 
could peaceful minds remain untainted, how 
long could our liberty survive America 
should once drop its guard against sub- 
versive influences and fail succeed 
stemming the Communist tide? 

take, for example, metal friction. How 
long could America produce the things that 
keep free and mighty, should friction ever 
allowed freeze the wheels industry? 


STAY THROTTLED 


Without bearings America would with- 
out hope. 


The Aetna Ball and Roller Bearing Com- 
pany vigilantly alive its responsibilities 
one the leading suppliers the anti- 
friction products essential the Nation’s 
vital civilian and military equipment 
builders. will continue direct the re- 
sults its best thinking, best experience and 
best craftsmanship toward further improve- 
ments its service these indispensable 
industries. For upon them the security 
our nation largely hinges. 


AETNA BALL AND ROLLER BEARING COMPANY 


4600 Schubert Avenue Chicago Illinois 
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The unique design the Torrington Needle Bearing 
minimizes lubrication problems. The turned-in lips 
the outer shell retain large reservoir oil and grease. 
And the full complement small diameter rollers 
arries thin lubricating film all bearing contact 
surfaces. some applications, the original lubricant 
will last fur the life the product. 


Have you considered this and other Needle Bearing 
advantages—such high radial load capacity, light 
weight and compact size—in terms your product? 
Torrington engineers will welcome the opportunity 
give you full details. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 
District Offices and Distributors in Principal Cities 
United States and Canada 
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Spherical Roller Tapered Roller Straight Roller Ball Rollers 
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what the manufacturer this 25-ton 66° Double 
Ram wanted. And why specified Anchor 
Ductile Sleeve Couplings and Hose. Like many 
other manufacturers machinery using hydrau- 
lic systems, knows exclusive patented 
grip makes the coupling virtually part the 
steel reinforcing wire the hose eliminates 
leaks and troublesome 


HERE ARE ADDITIONAL REASONS why 
Anchor two-wire braid high-pressure 
semblies were selected for this tough job: 


They reduce maintenance and service 
piping practically nothing. 

. 

They are unusually easy install save 
fitting time, cut assembly 

They provide maximum operating efficiency. 


Anchor also makes complete line adapter 
unions and related fittings for every 
pressure suction job, Take advantage the 
many outstanding features the most complete 
line hose assemblies and fittings available. 
Benefit the plus margin safety and the 
greater dependability offered Anchor. 


ANCHOR COUPLING CO. INC., Dept. AE-62 
Libertyville, Hlinois 


Yes, I'm interested in Anchor Ductile Sleeve Hose 
Assemblies and Fittings. Send me catalog sheets. 


Name Position 
Company 
Company Address 


City ( ) State 
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Minneapolis-Moline farm machinery built with 
careful low-cost operation for the buyer. 
Minneapolis-Moline specifies Morse. 


How Morse Power Transmission Products 


point the way better farm machinery 


Whatever your mechanical power 
transmission needs. there Morse 
product help you build competi- 
tive edge into your farm machinery. 

For instance. Morse Double-Pitch 
Roller Chains Power 
Transmission series! save cost 
less. They give positive drive 
same long life Morse Roller Chains. 

Morse Roller Chains transmit power 
positively, with slippage and but 
slight friction loss. They operate 
equally well long short centers. 
mesh with sprockets either side 


Morse Roller Chain Sprockets are 
readily available 
stock quantities Types and 
Correctly designed, accurately cut 


reduce noise and drive wear. 


Morse equipment gives you many 


performance 
advantages your gives 
customers the benefit long- 
trouble-free power transmission 
despite the most unfavorable work- 
ing conditions. Let send you 
information the Morse Power 
Transmission which 


Morse means Power Transmission 


MORSE CHAIN COMPANY 


Dept. 351 
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7601 Central Ave. 


Detroit 10, Michigan 


These and other manufacturers of hundreds 
of thousands of fine farm machines use 
Morse Power Transmission Products 


Allis-Chalmers Manufacturing Company 
J. 1. Case Company 

Cockshutt Farm Equipment, Limited 
Deere & Company 

International Harvester Company 

The Massey Harris Company 

Massey Harris, Ltd 

Minneapolis Moline Company 

New Holland Machine Company 

The Oliver Corporation 
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When you make your chain selections from the com- 
plete Chain Belt line, your choice virtually unlimited. 
Because the line complete, there sure the 
exact available that will most efficiently and eco- 
nomically pertorm the required function. Your job 
certain you make the best possible choice. For 
example: 

Perhaps you have been using finished roller chain, 
yet speed and load conditions are such cast chain 
economical Baldwin-Rex Double Pitch Roller 
Chain will the job equally well lower cost. 

Then again, you may using cast detachable 


chain under conditions where 


able Chain can perform the same function for less. 
may that you are having trouble with timing ap- 
plicauon. Here, only finished steel roller chain will 
answer the need. 

Your Rex Field Sales Engineer specially trained 
help you make the one best selection from our com- 
plete chain line. happy consult with you con- 
cerning your application problems. may able 
help you make substantial savings. Call write 
your nearest Field Sales 


ATLANTA «© BIRMINGHAM + BOSTON «+ BUFFALO 
CHICAGO «+ CINCINNATI + CLEVELAND «+ DALLAS 
DENVER © DETROIT EL PASO HOUSTON 
INDIANAPOLIS JACKSONVILLE KANSAS CITY 

LOS ANGELES + LOUISVILLE 
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FREE BOOKLETS AVAILABLE 

variety useful literature available help you 
“make the most your chain selections. Some 
the most popular items are listed here. Just check 
off those you want and mail the coupon. 
obligation. 


1. CARE AND MAINTENANCE OF CHAINS 

Suggestions on how to get better service with less maintenance from your 
conveyor and drive chains. 

2. BALDWIN-REX STOCK ROLLER CHAINS 

Complete specifications, prices and descriptions of Baldwin-Rex Roller 
Chains, Couplings and Sprockets. 

3. REX AND BALDWIN-REX CONVEYOR CHAINS AND 
ATTACHMENTS 

Describes and illustrates various types of conveyors that can be con- 
structed from our complete line of chains and attachments. 

4. BALDOWIN-REX CHAIN VISES 

The story on the new Baldwin-Rex Chain Vise which makes cutting roller 
chain quick and easy. 

5. REX STEEL DETACHABLE CHAINS 

Story and specifications on this popular low-priced detachable chain as 
applied particularly to farm equipment. 


company 
MILWAUKEE 


MIDLAND, TEXAS * MILWAUKEE + MINNEAPOLIS 
NEW YORK + PHILADELPHIA + PITTSBURGH 
PORTLAND, OREGON + = SPRINGFIELD, MASS. 
ST. LOUIS + SALT LAKE CITY + SAN FRANCISCO 
SEATTLE + TULSA * WORCESTER 
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Make The Most It! 


6. UNUSUAL APPLICATION OF ROLLER CHAIN 
28 pages of photos, blueprints and stories showing unusual, money- 
saving uses of roller chain. 


7. REX Z-METAL CHAINS 

A description of Rex Chain cast of Rex Z-Metol—approximately 25% 
stronger than the highest quality malleable iron. 

8. BALOWIN-REX SOUBLE-PITCH ROLLER CHAINS 

Facts on how you can cut costs and reduce weight by specifying Baldwin- 
Rex Double Pitch Roller Chain. 

9. REX STOCK SPROCKETS 

Rex Sprockets, carried in warehouse stock for over the- 
counter sale, cataloged by chain type and size. 


Chain Belt Company 
4680 W. Greenheld Ave. 
Milwaukee |, Wis. 
Gentlemen: 


10 2.0 30 40 3.060 7.0 6.0 9.0 


Please send me the items checked above. 
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@Mr. Warren Phenice 
(center) explains operation 


adjusting plow that he and his brother 


Henrys Crehe) invented and developed 
at Farms, Welsh, Texaco 
Man Ko Dasis (lett) ts an interested 
listener) The plow as sec ter desired 
lepth | hand lever held by Henry 
The telescoping bar Cunder Warren s 


hand) enables tractor to travel over 


neven cis 1 
setung. Thus, bottom of dinh as cut 
on a level plane / 


Digs Level Drainage Ditches Despite Roughness Terrain 


called for tedious hand labor could save hours 
with shovels until Warren and back-breaking labor 
Henry Phenice invented tor any farmer having drain 
built the novel problem. With the Phen 
ditch plow shown above. The ices tind they can dig drainage 
ditching plow tn action with Warren 
tractor. This im- Phenices own and operate Rice ditches, covering about acres 


digging ditches plow cuts level furrow bed The Phenices have also dis- 
despite uneven ground that pays farm 


terraces, making Texaco Products. 


Master Kevin Phenice wheels: Neighborly Ser 


vice: the 


tather Warren put some Havoline 1. bo Nelson Cright), who farms 1,500 kind farmers want and get from 
Motor Oil in his tractor, HMavoline ex acres near Davenport, Washington, lu- Texaco Men. Albert Babrns (right) 
engine wear portable compressor with Paul Stortzum promi- 
Diesels and heavy trucks, tractors and truck. He uses Marfak because Marfak nent farmer near Louisville, after 
automobiles. keeps engines sticks to bearings longer, sealy out grit delivering a tankful of Fire-Chief, 
cleaner, better lubricated, and releases and dirt — resists wash-off, drip-off, the gasoline with supertor “Fire- 
more power trom every drop of fuel drv-out or cake-up Power” tor low-cost: operation. ame 


COMPANY 


PAYS 


FARM 


BIVISION OFFICES: Aclanca 1, Ga, Boston 17, Mass.; Buffalo 3, N. Y.; Butte, Mont.; Chicago 4, Ill.; Dallas 2, Tex.; Denver 1, Colo.; Houston 1, Tex.; Ae 
Indianapolis 1, Ind, Los Angeles 15, Calif’; Minneapolis 3, Minn.; New Orleans 6, La., New York 17, N. Y.; Noefolk 1, Va.; Seattle 11, Wash. 


Texaco Petroleum Products are Manufactured and Distributed Canada McColl-Frontenac Oil Company Limited. 


= & i» 
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Compact, efficient, rugged this new and 
smaller addition rounds out the Vickers line 
vane type pumps designed especially for 
mobile equipment. These pumps have estab- 
lished reputation for doing better job 
and lasting longer lower overall cost. 


HYDRAULIC BALANCE MEANS 
LONGER PUMP LIFE 


The two internal outlet ports are diametri- 
cally opposite each other. The same true 
the inlet ports. Thus equal and opposite 
thrust loads eliminate bearing loads due 
pressure. Lighter bearing loads mean much 
longer bearing and pump life. 


AUTOMATIC WEAR COMPENSATION 
MAINTAINS TOP PERFORMANCE 
THROUGHOUT PUMP LIFE 


Radial compensation for wear is in the vanes. The 
vanes slide freely in the slots and are moved out into 
contact with the cam ring by centrifugal force... 
then held there by hydraulic pressure as it builds 
up. As normal wear occurs, the vanes just move 
further out in the slots to compensate. (Wear is 
minimized because all parts are lubricated by the 
oil under pressure.) 


Axial compensation is by means of a pressure plate 
held to correct running clearance by pressure from 
the system. It automatically moves in to compensate 
as wear occurs. 


Automatic compensation eliminates need for “run 
in”. . . efficiency is maximum the first time the pump 
is started. It also assures maximum delivery over a 
very long life, with none of the gradual falling off 
encountered where there is no wear compensation. 


Incorporated 


DIVISION OF THE SPERRY CORPORATION 


1516 OAKMAN BLVD. DETROIT 32, MICH 


Engineering Offices: 
CINCINNATI CLEVELAND DETROIT 
NEW YORK 


(Metropolitan) PITTSBURGH ROCHES 
SEATTLE TULSA WASH 


CHICAGO (Metropolitan) 
IOUSTON + LOS ANGELES 
ten) PHILADELPHIA 
* ROCKFORD « ST. LOUIS 
INGTON + WORCESTER 
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VICKERS INCORPORA 


V-100 PUMPS AVAILABLE 
CAPACITIES 

The Series V-100 Pump 
is available in three ca- 
pacities: 1.5, 2.5, and 4 
gpm at 1200 RPM and 
0 outlet pressure. This 
choice of three capacities 
with same exterior dimen- 
sions facilitates matching 
pump to the job 


Ask for Installation 
Drawing No. 152060. 


Series V-200 pump made 


Equipment News 


TED, DETROIT, MICHIGAN 


VICKERS SERIES V-100 PUMPS 
MOBILE EQUIPMENT LINE 


GREATER MOUNTING 
ADAPTABILITY 


Series V-100 Pumps are 
available in two mount- 
ing styles .. . flange 
(magneto type) and foot 
mounting. The pressure 
connection can be placed 
parallel, opposite to or 
at a right angle in either 
direction to the inlet by 
simply unbolting and 


OTHER VICKERS BALANCED VANE PUMPS 
FOR MOBILE EQUIPMENT 


eries V-400 pump made 
and gpm. 


AND BUILDERS YDRAULIC EQUIPMENT SINCE 192 


rotating the pump head. 
Shaft drive is in either 
direction depending only 
on internal assembly. 


NO-LOAD STARTING 


At rest and normal start- 
ing speeds, the sliding 
vanes are retracted; only 
after engine fires do 
vanes expand and pump- 
ing begins. 


Series 
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FOR DEPENDABILITY 
THE FIELD 


er 


Photo Courtesy International Harvester Co. 


Rely Dayton for rolls, too! 
Need corn husking rolls corn snapping rolls 
flax draper rolls for kind 


farm equipment? You can depend Dayton 
technical leadership for rolls that will credit 
your machinery, rolls that protect your 
reputation for dependability. 


ARE ORIGINAL EQUIPMENT THE 
NATION’S LEADING— 


COTTON PICKERS HAY BALERS RAKES MOWERS 
WINDROWERS CHOPPERS SPREADERS 
MILKERS SPRAYERS, etc. 
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The difficult and complicated work per- 
formed farm implements frequently 
demands the impossible” belts 
and rolls. But Dayton agricultural engi- 
neers are highly successful solving such 
problems. There are number reasons, 
course: years agricultural roll and 
belt experience laboratories that have 
led the way rubber research and 
complete line belts that have proved 
themselves the all V-Belt 


When you call Dayton for help with 
drive, you can sure that our engineers 
will recommend dependable drives 
drives your customers can rely on. 

you have any farm implement belt 
roll problem, let our agricultural engi- 
neers and drive design specialists tackle it. 
obligation, course. Just 
write, wire phone. The Dayton Rubber 
Company, Agricultural Original Equip- 
ment Division, 1009 Washington 
Chicago, 


makes the right belt 


FOR EVERY FARM 


Agricultural Cog-Belt* Agricultural V-Belt 


Agricultural Agricultural Roundbelt 


AGRICULTURAL ORIGINAL EQUIPMENT DIVISION CHICAGO, 


DAYTON DAYTON OHIO 
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Farmers Everywhere Prefer 
THERE ARE MORE FARM TRACTORS 


always depend on 
Firestone Tires They re the best 
allarcund ores a ftarmer can 
use GLENN STOUPEER 

Meadow Grove, Nebraska 


550 acres to farm, I have 
of opportunites to judge 
Firestone Tires are 
the best money can buy 
Lear Lamson 
Vermillion, South Dakota 


1 have used Firestone Tires for 
years stuk to Firestone 
somebaty shows me an 
other ure that will do a better 
ot Ro THOMPSON 
Richland, Michigan 


For more than ten vears, | have 
been using Firestone Tires) 
have more pulling power than 
any other tractor ure 

Ric 
Union Cov, Oklahoma 


the extra values Firestone Champion Tires 
that make them popular with farmers every- 
where. Only Firestone Tractor Tires give you all 
these advantages for farming needs. 

Curved and Tapered Bars for sharper, deeper bite. 
Flared Tread Openings prevent soil jamming. 
Wide, Flat Treads for greater traction power. 

Dual Shock Protectors absorb severe impacts. 
Open Center Traction Center—take your choice. 


Stop your Firestone Dealer Store and let them 
show you why farmers prefer the better all-around per- 
formance and pulling power Firestone Tractor Tires. 


When You Order New Tractor Other Farm 
Equipment, Specify Firestone Tires 


FARMERS 


tone Tire & Rubber Co. 
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This pocket 

size book briefly describes 
and illustrates Clark Products. 
You are invited te send for it. 
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PRODUCTS OF CLARK — TRANSMISSIONS + AXLES « AXLE HOUSINGS 


1952 


UNIT 


ingredient 
for dependable performance 


machines equipped with Clark 
transmission-axle units 
good, efficient job— 

consistently, dependably. 


That fact has led quite 
number leading 
manufacturers 
heavy duty indus- 
trial equipment 
call CLARK into con- 
sultation—to design 
special driving unit for 
redesign old one. 


There this said for the 
results: the machines have been 
uniformly successful—so much establish 
the Clark Drive Unit ingredient for 
dependable performance. 
Working with CLARK may appeal you, also— 
strictly “good business.” 


* TRACTOR DRIVE UNITS + FORK TRUCKS 


AND TRACTORS + POWERED HAND TRUCKS + GEARS AND FORGINGS + ELECTRIC STEEL CASTINGS 


CLARK EQUIPMENT COMPANY BUCHANAN, MICHIGAN 
Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 
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Beautiful Colors that last 


Johns-Manville 


The smooth-surfaced asbestos siding with deeply 
embedded ceramic granule texture and color 


‘ 


J-M Smoothgrain 
Asbestos Siding fire- 
proof, rotproof, weather- 
proof and never needs paint 
preserve 


FROM ANY ANGLE, Smoothgrain Asbes- 
tos Siding has strikingly “grained” texture, vet the 
surtace actually beautifully 


This smooth surtace resists soiling because has grained 


- 


grooves catch dirt. The rich texture and 


colors are achieved colored ceramic granules 
deeply embedded the asbestos-cement. And this 


striking, hard for the eye distinguish LINE YOUR LEVEL against the surface 

the vertical joints. the new J-M SMOOTHGRAIN Siding 

you'll find it smooth and true. Look at its 

Smoothgrain Asbestos Siding has the beauty from any you'll see rich 
section throughout. This makes stronger, easier cut texture striking character! 


sharp edges without chipping. 


Send tor the full-color brochure that shows the 
outstanding variety beautitul colors 
Smoothgrain Asbestos Siding made. Write Johns- 
Manville, Box 60, New York 16, 


Johns-Manville 
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The Bendix heavy-duty farm tractor brake 
has powerful and positive holding action 
both forward and reverse. Rugged design 
assures uniform performance day after day, 


under the most severe field and road work. 


PRODUCTS 
DIVISION 


for Farm Tractors 


Bendix for farm tractors 
engineered for the hard going field and road work. 
Tractor manufacturers—as well automobile and 
truck manufacturers—look Bendix braking head- 
quarters for their industry. 

Backed and manufacturing 
facilities, farm tractor brakes combine heavy- 
duty performance with extreme dependability—and 
the lowest possible cost. Let Bendix farm tractor brake 
engineers help you solve your brake problems. 

Write for complete information. 


US PAT OFF 


Aviation compensation 


EXPORT SALES: 


Bendix International Division, 72 Fifth Ave., New York 11, N.Y. * Canadian Sales: Bendix-Eclipse of Canada, Ltd., Windsor, Ontario, Canada 


j 
i 
4 
~ = 
od 
— a 
< 
Gor 
AGRICULTURAL for June 1952 


through POWER 


baling hay the easy way 
with power delivered through 


RROTH 


BROTHERS Universal Joints 


far cry from the strenuous methods the today’s modern baling 
unes the farmer from the limitations muscle power. And from fast 
implements this ROTO-BALER product Allis-Chalmers 
the farmer gets bales far lower cost 

this and scores other implements, Blood Brothers Universal Joints 
help speed progress power old jobs 


better ways 


For farm implements, more Blood Brothers Universal Joints 


are used than all other makes combined. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


AGRICULTURAL UNIVERSAL JOINTS 


Division Standard Steel Spring Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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How save all the hay 


Now science and steel lend hand save the hay. 
With steel buildings and crop dryers, farmers can 
the crop and store the same day. 


When these methods are properly used, they always 
produce bigger crop. The hay can cut 
the right stage maturity and preserved its most 
palatable And because properly cured, 


there's no danger of loss due to spontaneous combustion. 


For the drying and storing methods 
mean less work and more profitable 


crop. Whether sells his hay feeds livestock, 
the equipment buys will soon pay for 


Special-Purpose Steels play big 
this fight against waste. heated crop dryers, 


Stainless Steels and ALUMINIZED Steel are 


efficient and resist heat damage. storage buildings, 
protects the crop from fire, 
storms and rodents. for further information 
modern hay drying, for names dryer and steel 


building manufacturers. 


on 
/ \ AOD i 
f with center duct and perforated floor urtis Street, Middletown, 
rat 47 4 Please send me 
le PERFORATED OR 
SLATTED FLOOR ' further information on modern hay drying 
names of portable crop dryer manufacturers 
> i> ™ 
4 i Name 
Verti tee/ Idin j 
ertical steel building f 
with perforated walls oe of 


Batch drying in small building 
Some os hoymow, with no center duct : 


ARMCO STEEL CORPORATION 


MIDDLETOWN, OHIO, WITH PLANTS AND SALES OFFICES FROM COAST TO COAST 
THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 


MORE STEEL SCRAP IS NEEDED ‘fo, top steel production. The new furnaces 


the stee! industry is building cannot be operated at capacity with the present 


scrap supp! To help the nation - and yourself — sell your steel scrap now. 
Pp Poly 
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One man’s 


faith Justice 


makes this date memorable... 
pril 1952 


Yer ARS AGO a crea ame tr for Harry n. He ob- 
pater \ he had create a hvdrauine vice 

that was to ena ne t t » the work of many on the farms 

America 

PATENTS issued tents devices that 

r ack-breaking tarm tasks ime and monev. So 

re the ‘ hat eventuailv, 

a large motor car company manutactured a tractor equipy 


the Ford Tractor with Ferguson System, 


April 


ON Hts DATE the United States District urt for the Southern 
District New York entered final 


parties 


igment, with the consent 


which ended tour vears ot litigation between Harry 


Ferguson, Inc. and Ford Motor Company and others, 


ACTION, was ordered and adjudged that: 


Inc. as rovalties on Patents Nos. 1,916,945; 2,118,180; 


ber 31, #952, such tractors, and Dearborn Motors Corpo- 
ration shall not sell any such tractors manutactured atter 


December 31, tys2, as have 


(a) a pump having a valve on its suction side, as for example 


in the present Ford 8N tractor, arranged to be automatically 


controlled in accordance with the dratt of an implement, or 


(b) pump hydraulically operated dratt control system 


THE CONSENT JUDGMENT available anyone interested reading it. This 


Ferguson, Inc. tk 


integrating tractor and implement into one efficient machine. 


SOMETIMES 


arrangement terminated and Harry 
Ferguson, made and marketed its own tractor using the Fer- 


guson System. The Ford Trac 


continued made and sold, 


embodying some the Ferguson patents and inventions. 


Harry FerGuson tound himself in competition with his 
own creations, He believed deeply in justice and in the rightness 
his claim against the Ford Motor Company. was this man’s 


faith in these things that found justification on this d 


1952 


for implement 


power take-off shatt both 


the lay shatt the transmission, for example the 
present Ford tractor, 

(c) a coupling mechanism on the upper portion of the center 
housing, the torm emploved Ford tractors manu- 
factured prior November 22, 1949; and Ford Motor 
Company and Dearborn Motors Corporation must 
notice on any long coupling pins, manufactured by them, to 
the effect that the pin sold only replacement 
tractors made Ford prior November 22, 1949. 


notice will continue until Oct 


Ford Motor Company and Dearborn Motors Corporation 
shall have period time, expiring not later than Decem- 


ber 31, 1952, which make these changes. 


other claims and counterclaims are dismissed and with- 


drawn the merits. 


ement between Harry 


the Ford Motor Company resolves the issues. The inventions their entirety with which this 


action was concerned will tound only the Ferguson Tractor and the Ferguson System the future. 


Detroit Michigan 
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can applied engines 


all types and sizes 


Eaton Free-Valves prevent the formation 
stem deposits uneven seat deposits; 
prevent local overheating, eliminating the 
principal causes guttering; prevent valve 
stem sticking scuffing. result, Eaton 
Free-Valves last many times longer. These 
benefits can usually applied engine 


without costly design changes. Eaton Free- 
Valve Kits for motor cars and trucks are 
available from dealers. 

You can utilize Eaton’s long experience 
this field giving our engineers 
opportunity work with yours the early 
stages design. 


EATON MANUFACTURING COMPANY 


CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD DETROIT 13, MICHIGAN 


Sodium Cooled, Poppet, and Free Valves Tappets Hydraulic Valve Lifters Valve Seat Inserts Jet 
Engine Parts Rotor Pumps Motor Truck Axles Permanent Mold Gray Castings Heater-Defroster Units Snap Rings 
Springtites Spring Washers Cold Drawn Steel Stampings Leaf and Coil Springs Dynamatic Drives, Brakes, Dynamometers 
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S THIS TRUCK’S 3500 GALLON TANK (insu- AT THE FARM 


lated) earries bulk milk from farm to city less steel milk 


dairy. To maintain purity of contents 


and for permanence... itis made from 


chromium-nickel stainless steel 


STAINLESS PLAYS 
IMPORTANT ROLE 
NEW SYSTEM 


new milk moves via stain- 
lines or buckets into a 
stainless steel self-refrigerating tank, as 
shown below, where an agitator mixes it 
with milk cooled during the previous night. 
Contents of milkhouse tank are pumped 
directly into tank truck, and sped to dairy. 


Direct Farm-To- Processor Bulk Handling Milk! 


“Something new has been added” the six billion 
dollar milk 


new system...in which chromium-nickel stainless 
steel contributes quicker handling, less drudgery, 
better cooling, and above all, higher and more uni- 
form quality product. Simplicity the system 
shown the illustrations. 


Appreciating its many advantages, United States 
Steel Company, leading producer stainless steels, 
has supplied these corrosion-resisting metals many 
fabricators milk tank trucks, farm bulk milk tanks 
and allied equipment. 


Austenitic chromium-nickel stainless steels are highly 
resistant food acids and atmosphere, well 
most organic and great many inorganic chemicals. 
The mechanical properties stainless steels permit 
cutting bulk and deadweight without sacrificing strength 


THE INTERNATIONAL NICKEL COMPANY, INC. 


durability. Another all-important advantage that 
they are easy clean, and keep clean. 


Leading steel companies produce austenitic chro- 
mium-nickel stainless steels all commercial forms. 
list sources supply will furnished request. 


the present time, the bulk the nickel produced 
being diverted defense. Through application the 
appropriate authorities, austenitic stainless steels are 
obtainable for many end uses defense and defense 
supporting industries. Counsel and data alloys con- 
taining nickel, for your present production future 
projects, are yours for the asking. invite your 
inquiries. 


WALL STREET 
NEW YORK 
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QUESTION: Underbelting drive 
10% decreases belt life what 
percentage? 


ANSWER: Believe not, underbelting 10%, de- 
creases belt's life 
means per cent decrease! your next project 
entails tough v-drive problem, let 
help engineer the design. Chances are can help 


and underbelting 20% 


you make important savings. 


QUESTION: What safe maximum operating 
temperature for v-belt drive? 


ANSWER: safe average 150°F., but special heat- 

resistant belts are avatlable for operation higher 

temperatures. Maybe you have design problem that 

involves extreme temperatures—or 

drive. Durkee- Atwood engineers are 

your service help you work out. 
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QUESTION: What the average percentage 
elongation multiple V-belt? 


ANSWER: The per cent of stretch differs, of course, 
with but actual operating 
tests prove that V-Belts stretch less 
than remember when you want 


sure, slip-free transmission the products you design. 


HANDY TIPS 


Write for free copy Durkee- 
new V-Belt Catalog, 
which includes complete conver- 


sion tables, engineering data 
and drive 
helpful and Don'ts 
V-Belt Operation”. 


Fromm mo 526 


437 


V-BELTS AND V-DRIVES! 
{ | => \ 
DURKEE 
DEPT. AE-6 MINNEAPOLIS 13, MINNESOTA 


For Flexibility 
Design 


When the design calls for greater 
radial bearing capacity limited 
Hyatt Hy-Load Roller Bear- 
ings can usually provide the solution. 

Manufactured wide range 
sizes. with ten types, and 
three series bearing they 
permit considerable design flexibility. 

And for positions where both radial 
and thrust loads are involved con- 
ditions misalignment Hyatt 
Spherangular Roller Bearings are 
available number production 
sizes. 

Farm equipment manufacturers, 
and farmers alike have, for 


many proved in-the-field 


STRAIGHT CYLINDRICAL 
ROLLER BEARING 


perfor, that Hyatts are built 
last. Long life, satisfactory 
infrequent replacement, and freedom 
from care—features designers look for 
—will found these dependable 
bearings. Hyatt Bearings Division. 
General Motors Corporation, Harri- 


son, 


HYATT 
SPHERANGULAR 
ROLLER BEARING 
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PROFITS 


with 


\ 3 0; et acre 
with Lal 


Send for this 


Portable sprinkler irrigation extends growing seasons and pasture feeding, 
improves crop quality, increases yields, assures drought protection and offers 
other important advantages, too. You'll find these points are covered the 
aptly named booklet “More Income Per and you'll also find informative 
data planning for portable irrigation the time and labor 
saving advantages using lightweight aluminum pipe. 

Use the handy coupon bélow order your sample copy this free, 12-page 
illustrated booklet. Additional copies for your group meetings are also available. 

Remember like you, the dealer your area who sells Reynolds Aluminum 
Irrigation Pipe familiar with local conditions. And like you, wants 
promote better farming methods. Consult him specific irrigation requirements. 


REYNOLDS ALUMINUM 


Reynolds Metals Company, 2588 S. Third St., Louisville 1, Ky. 
Associ 
Please send ‘More Income Per Acre,’ your new illustrated booklet 


on the application and advantages of portable sprinkler irrigation. 


REYNOLDS ALUMINUM 


Name 
IRRIGATION PIPE 


FOR PROFITABLE Street 
IRRIGATION SYSTEMS 


Town Stote 
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New non-self-propelled combine utilizes seven chains: three sizes Preci- 
sion Steel Roller Chain, two sizes of Steel Link-Belt, and two sizes of Pintle Chain. 


Get the right chain for your exact needs 
from the complete LINK-BELT line 


HEN you see Link-Belt chain oper- Call the office near you for de- 
ation, you can sure tailed information. 


standard that assures longer chain Link- 


need use so-called “general purpose” chain. 


Our engineers, working with your designers, CHAINS and SPROCKETS 


LINK -BELT COMPANY: Chicago 9, Indianapolis 6, Phila- 


delphia 40, Atlanta, Houston 1, Minneapolis San Fran- 

ecific chain that best meets cisco 24, Los Angeles 434, Seattle 4, Toronto 8, Springs 
| " i (South Africa), Sydney (Australia). Offices, Factory Branch 

a specialized need, Stores and Distributors in Principal Cities. 12,790 


Ewart Detachable Link 
Belt, in malleable of Pro 
mal, tor drives and power 
transmission 


Class 400 Pintle chain— 

cast Links with closed pin Steel Link-Belt tor moder- Link-Belt Precision Steel 
roint, for light conveyor, ate-strength power trans- Roller Chain, standard 
elevator or drive duty mission and conveying pitch, for high-speed drives. 
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EDITORIAL 


Production Teamwork 
Associat 


ARE indebted Howard Jongedyk ate 
ber ASAE) for calling our attention statement 
Blake Van Leer, president Georgia Institute Tech 
nology, which merits consideration by agricultu engineers, 


among others 


nology are ir ace in the hole in detending ourselves and the tree 
world against the numerically superior forces that threaten us. The 
advance of both science and technology depends almost exclusivels 
upon the supply technically trained manpower, and the scarcity 
such men rapidly becoming the outstanding bottleneck pro 
also. production cannot ignore the 
tions of labor or of capital, for both are undeniably indispensable 
To reward one unduly, at the expense of the other, is obviously 
unfair, since labor provides the operators and capital supplies the 
funds for the machines which make possible our tremendous pro 
duction. Yet have ignored third, relatively small group which 
fully important abundant production and which morally 
fully, more fully, entitled fair share the profits there- 
from. I mean the engineers who conceive, design and build the com- 
plex machines modern industry. Too often their salaries are less 
than the wages of the welders and bricklayers who give their crea 
tions physical form or of the men who turn the controls on the 
finished machines 


are improve the desperate technical manpower situa- 
tion, we must make science and technology financially rewarding as 
well intellectually stimulating. Capable, ambitious young men 
must come to view engineering and the sciences as a profitable 
career rather than noble sacrifice. Then, and only then, may 
expect a greater influx of top-quality youth into training for the 
professions which hold most promise keeping America free and 
prosperous 

What the most important position the production 
team? Can either capital, labor, management science 
left out without seriously reducing production? Some progress 
evaluating their respective contributions production and 
their fair returns may result from the attention being given 
this matter recent years. will have most significance 
related increased understanding the teamwork 
which all may share more generously larger production. 
Fighting for the lion’s share little the primitive animal 
instinct. Individual initiative and enterprise developing and 
practicing the teamwork which effective producing more 
relatively advanced civilization and means maintaining 
civilization. something which engineers can appreciate 
and help others understand 


Fuel for Farming 


case some otherwise well-informed people high 
places may think that emergency, agriculture the 
United States could reconvert animal power, the practical 
impossibility any such step backward has been clearly 
pointed out Sharp article, entitled “Fuels for 
Defense Production published elsewhere 
this issue. Agricultural engineers may have occasion bring 
the figures further public attention. 

Another indication the extent which the United States 
committed petroleum-fuel basis agricultural produc 
tion the fact that our agriculture using about gallons 
petroleum motor fuel per year per individual this country. 

Undoubtedly there are opportunities improve efficiency 
in converting fuel to power in farm engines, and in using that 
power for farm production. Any progress this direction, 
however, apt gradual rather than sudden revolution 
greatly reducing our agricultural fuel requirement 

Should the supply petroleum motor fuels available 
farmers drastically reduced, due defense emergency 
for any other cause, every reduction would mean 
reduction one the number people this country can 
support their present level material wellbeing. Fuel for 
farming important the consumer interest agricultural 
commodities and national defense, well the producer 


interest. The United States is not only millions of tractors, but 
also millions of people, beyond any possibility of reconvertin 
to animal power without bringing on at ajyor! an catastroy “Sy 


LLUSTRATIONS the considera 
tions which may enter into any distinctively new approach 
agricultural progress are found the paper Fred 
Wieck (published elsewhere this entitled “Develop 

The extent which farmers have taken the air well 
known. Their experience has shown that something more than 
work contrac 
tors will necessary make the most planes farm 
equipment 

Pioneering farm plane research and experimental develop 
ment Texas rightly recognizes the job one for teamwork 
between specialists. 

the spraying and dusting phase currently reported, the 
experience flying farmers and contract flyers has been 
corded and evaluated. Aeronautical engineers have developed 
air frame embodying the power, 
lift, take-off speed, operating speed, stalling speed, landing 
speed, maneuverability, dependability, ease maintenance, 
and other characteristics desired. For purposes they 
have provided maximum flexibility material and equipment 
carrying 

Chemical coverage required achieve the desired biological 
results has been appropriate agricultural scientists 

Physical means satisfying the biological requirement 
practical operating basis, considering the flight character- 
istics the plane, has been recognized agricultural 
engineering problem. 

Distribution materials from planes has involved new 
range ground speeds, release elevations, and width dis- 
tribution desired for economy. has created new engineer- 
ing problem uniform lateral distribution. Technical evalua- 
tion these factors and means dealing with them 
modifications and recombinations existing equipment, and 
probably the development some new equipment, 
approach toward increasing the usefulness airplanes 
farm equipment. The agricultural engineers who are work 
ing are extending the boundaries their profession 


improvising by individual farm users and farm 


Hunger 
ONE recently published book* the author advances the 
teresting proposition that hunger the cause rather than the 
result high population densities many parts the world. 
cites considerable evidence support this viewpoint 

there substantial truth behind this proposition, sug 
gests the following implications for agricultural engineers 

Centers high agricultural productivity per man-hour 
may spread design, emulation, technical aid 

The means and desire for higher standards living, 
with less perpetual hunger, may outrun population growth 
more places than anticipated. 

sound technical aid program may prove more widely 
than has generally been anticipated 

Cultures developing productivity and free enterprise 
might cease political and social problem populations 
neighboring 

not yet clear that people can prevented from 
creating problem populations areas and cultures not con 
ducive high productivity per person. The problem seems 
somewhat less overwhelming, however, those areas where 
the food supply currently developed limited that 
supports comparatively small rather than large numbers 
hungry people 


*The Geography of Hunger, by Josue de Castro. Little, Brown and 
Co. (Boston, Mass 
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Allis-Chalmers Model 


the low-cost motor grader 
with TANDEM DRIVE 
and other 
big grader features 


Weight — 8,500 Ib. 
Tubular Frame 
ROLL-AWAY Moldboard 
Power Hydraulic Controls 
Rear-Engine Design 
High Arch-Type Front Axle 
Drop-Down Transmission 
Full Visibility 
new 
Chalmers Model Motor Grader gives the kind 
earth-moving advantages that only 
fledged, tandem drive motor grader can give 
and brings this performance within easy reach 
limited budgets. Rolls big makes 
smooth water channels and terrace ridges, ma- 


neuvers easily, travels quickly from one job 


another, yet costs only 1/3 much large 


motor graders! 


This grader also builds and maintains farm 
roads, handles ditching and sloping with 
bucket attachment, loads material. And it’s eco- 
nomical maintain well own. Any 
can service the 34.7 hp. gasoline engine. 
Parts are carried all A-C tractor dealers. 

Write for free catalogs ask your Allis- 
Chalmers industrial tractor dealer show you 
how the Model can stretch conservation and 
road maintenance dollars. 


Level it, slope it, ditch it, pile 
or load it. When it comes to mov- 
ing dirt at low cost, the Model D is 
your machine. Rear-mounted hy- 
draulic shovel with 5g cu. yd. buck- 
adds still further its useful- 
ness. Saves time, men and equip- 
jobs ideal for filling small gul- 
lies and ditches terracing work. 


Roll-Away is an Allis-Cholmers trademark. 
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The Kinematics Tractor Hitches 
Heitshu 


MF MBER 


SPITE having hitched plows and other 


ments to power units, ether animal or mechanical, for 


many years, there remains considerable mystery 


what happens when implements and tractors are « 
with one form of hitch or another 

The fact that a line of draft, or the soil reaction of a 
ground-engaging element cannot seen may explain why 
hitches battle many mechanically minded people. The need 
for better understanding currently popular engineering 
problem the reason for this paper 

The populanty tractor-mounted implements never has 
been The likes the simple, easily 
controlled, integral unit made up of his tractor and the par 
ticular implement he wishes to use at the moment. However, 
to meet these wishes, on the part of the farmer, the agricul 
tural engineer is contronted with an assortment of problems 
This paper will not solve any of them, but perhaps it will help 
in evaluating the proposed mounting, and in designing the 
proper structure tor the mounting, by attempting to explain 
the torces and kinematics involved. Knowledge of this kind 
should help in securing a mounting or hitch that will give 


because it 1s based upon sound en 


satisfactory performance 
vineering analyses 

To reach this objective the various mountings in use on 
current t ors will be reviewed. The kinematics of the hitch 
will be outlined, and using common simulated conditions one 
method analyzing the forces acting the tractor 
presented. Because procedure and principles, rather than 
sults, are the objective of this treatise the various examples 
contain assumptions that are adjusted to simplify the ex 
amples. When the problem ts understood the answer is ob 


tained easily 

The tractor used 1s assumed to weigh 3200 Ib and to have a 
wheelbase of 821n. The center of gravity 1s 32 in ahead of the 
center line of the rear axle. The static weight distribution is 
approximately 61 per cent on the rear wheels and 39 per cent 
the front wheels, and 1249 respectively. The 
loaded radius of the rear tires 1s 241n. The drawhbar 1s 15 in 
above the ground, and the pin hole the rear 


ASAF 


of the rear axle center line. Although the tractor changes in 
detail trom hitch to hitch, tt 1s assumed that the toregoing data 
will remain constant. 

The implements used in this study are a two-bottom lister, 
a disk harrow, and a subsoiler or chisel. The lister 1s assumed 
to have a honzontal draft component D of 1200 1b, and a 
vertical Component 1° of 200 lb until coulters are used. With 
coulters the vertical reduced 100 The total 
active along the ‘line of draft’ forming an angle 8 with the 
Hence the line dratt the lister 
has an angle of 9 deg 28 min without coulters, and 4 deg 46 
min with coulters. To simplity this analysts, it 1s assumed that 
the dratt of the u 
change for the lister, even though its construction is varied for 


plement and its angle of action does not 


the ditterent hitches 


For the disk harrow, D— 1200 Ib, and 1 0. Theretore, H 
1200 lb, and B--Odeg. For the chisel, 1200 1b, 
693 lb, H 1385 lb, and B— 40 deg 


In analyzing the torces involved, and their etfect upon the 
tractor, some of the lesser torces have been omitted. These 
include acceleration, wind resistance, gyroscopic action, etc 
These are of importance under extreme conditions only, These 
forces can be applied in individual cases when desired. In this 


paper interest is centered 


upon securing traction, maimtaming 
good steering, keeping the combination safe 
ind observing the kinematics of the particular hitch being 
analyzed 

The tractive reaction is taken at a point C which is the 
locus of the soil reactions against the drivewheel. Point ¢ 
results trom R, the supporting soil react 


on, the tractive 
reaction, the plastic flow of the soil, rolling resistance, and ture 
tread lug action. Rubber tures are assumed, and although 
point C (Fig.2) does not move any great distance from the 
vertic. 


center line for most soil conditions when rubber tires 
are used, in these analyses C 1s taken as 21m forward of the 
rear axle center line. The tractive coethcient 1s assumed to be 
0.5, and the tractor 1s level in all cases. The etfect of slopes 
fore and aft, or crosswise, may be added readily when desired 
Fig. 2 illustrates the relative position of point ¢ 


DRAWN IMPLEMENT AND CONVENTIONAL DRAWBAR 


Many tractors and implements work together using sin 
ple pin and clevis coupling. the hitch properly made, 
this arrangement provides a reasonably ethcient arrangement 


that is simple, durable, and with the larger in plements rela 


3 
Ae 
A paper present it a meeting of the lowa-Ihinoiws Sect ot the 
American Societ Agricultural Engineers at East Moline. U Apr 
The author chief John Deere Harvester 
Works, Fast Me Il 
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connect. Remote control hydraulic cylinders, 


rubber tires, and other recent immovations help 
ple hitch to maintain its popularity in spite of the 
newer tractor mounted hitches 


this sin 


In this analysis it 1s assumed that the hitch ts correct, te., 
the extended line draft passes through the lister hitch the 
tractor drawbar pin hole Hitched 
plement gage wheels carry the minimum 
load and therefore do not add to the draft of the implement 
However, it 1s not always possible to hitch correctly. The 
lister, for example, cannot be properly hitched when the coul 
ters are used, unless the hitch plates are lowered, and the 
implement hitched tarther from the tractor, or the tractor 


drawbar lowered 


This is illustrated in Fig. 3 
in this manner the ur 


A more practical and very Common solution 
implement so that the line of draft 
suthciently to enable a satisfactory hitch to be made 


is to wemht the raises 


Farmer practice appears favor having the normal line 
above the pin hole, and making the line 
with the adding the necessary down 
ward loading the implement gage wheels 


Returning the correctly and taking 


ments to determine the soil reactions, we have the following 


W(x; PsinB tx, + x4) PoosBy, 
R 
Xs 
4200 5O 200 108 1200 15 
RO RO 
"495 lb 
R OSR, 
1247 Ib 
Wes Psinggr PoosRy, 
R 
4200 40 200 ™ 28 1200 1S 
RO 


OS Ib 


The analysis indicates tavorable operating conditions, ex 


cept tor R 


The tractor could stand some weighting to reduce 


iperating ship oof the driving tires, as the cushion between 
required pull and calculated pull is only Check ng 
y 
+ 
The 
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rear wheels the tractor, while the front wheel weight has 
been reduced This weight shift may increased and 
increasing the slope the line draft adding weight 
the implement. Care must exercised changing the draw- 
bar certain that the front wheel weight not reduced 
the point that the tractor longer safe. for this 
reason that rear wheel weights, either liquid cast are 


MOUNTED IMPLEMENT WITH REAL HITCH POINT 


The high-clearance, all-purpose tractor brought into prom- 
inence the mounted implement which provides the farmer with 
more maneuverable unit, and the same time reduces head- 
land width. Many forms mounted implements have been 
and are being used. Some are semi-mounted, while others are 
fully mounted and controlled from the tractor. 


These mounted implements have one common feature 
they all have real hitch point. Usually this hitch point 
located somewhere under the belly the tractor with the draft 
member the implement attaching directly the hitch point. 
Such arrangement shown Fig. 

Mounted implements this group may gaged for work- 
ing depth means gage wheels, suspension from the trac- 
tor, adjustable hitch point. Frequently combination 
the foregoing used take care the rather large variations 
soil conditions, work done, etc. The and 
lowering the implement may accomplished manually, 
mechanical power through variety mediums. 


The details the hitch depth control and lift may vary 
large degree, but the reaction upon the tractor the same 


principle. Exploring the conditions presented Fig. and 
resolving the moments, the following equations result 


W (x, — Xo) PsinB(x, PoosBy, 
4200 SO 200 46 1200 9 
80 £0 80 
2250 Ib 
R 0.5 R, 
1125 th 
‘ 


The free-link bitch in pitched positions 
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The tractor heavy and must have weight added 
the rear wheels for the tractor pull the designated lister 
The rear axle loading may helped moving the implement 
rearwardly that the draft line will tall greater distance 
above point This change may undesirable because its 
upon tractor balance with the implement 
position, and must checked carefully. The mounted 
ment does not load the tractor rear wheels heavily the 
drawn implement. The weight increase being 299 with the 


mounted implement, as compared with 5441b for the drawn 
implement 


MOUNTED IMPLEMENT WITH VIRTUAL HITCH POINT 


In recent years the three-link hitch has become popular 
This hitch lends suitable stability to the mounted implement, 
provides a hitch point at the desired position without inter 
ference with tractor parts, and intrigues both the and 
the implement and tractor engineers. Fig. 5 illustrates one of 
these devices 

The three-link hitch examined the type having 
free links and virtual hitch point. this hitch the imple 
ment operates in a condition of equilibrium with the line of 
draft passing through the intersection of the link center lines 
extended. Gaging secured adjusting the balance the 
mplement, and /or the linkage system that the line draft 
passes through the virtual hitch pot in the desired position 
Fig. 5 indicates an adjustment of the top link to compensate 
for the addition of coulters to the lister, assuming that the 
working depth remain the same without coulters 
Without coulters the virtual hitch point while with 
coulters the hitch point must be located at Q’ 

Again resolving the moments, 
tractor wheels are 


reactions to. the 
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The results are identical with those secured with the 
mounted implement having a real hitch point This as true 
because the implement is in the same relative position to the 
tractor in both cases. Again the rear wheels must be weighted 
with cast iron, or liquid ballast. To obtain turther rear wheel 
loading from the implement reaction, it 1s necessary to move 
the lister rearwardly increase the angle making the 
implement heavier 

Tractors and implements do not operate on level ground 
but a small portion of the time. For this reason the three link 
hitch should be explored under rough ground conditions The 
conventional three-link hitch has merit in the fact that it per 
its the implement and tractor to pitch (vertical longitudinal 
movement ) and to yaw (horizontal longitudinal movement ) in 
respect to each other. However, in the third plane it has been 


found desirable to resist roll (rotation a 


it the longitudinal 
axis) as many implements are not stable in the lateral plane 

I 6 illustrates what happens when the implement drops 
raises from the normal level land position with virtual 
hitch-point linkage. Shown in solid lines is the lister with the 
lower link hitch 41n below the position shown in Fig. 5. In 
this position the virtual center the hitch links and 
the instantaneous out-of-balance 1s equal to Pa. This out-of 
balance moment will cause the implement raise bringing the 
line draft closer the raises, will approach 
P causing a to diminish rapidly 


In addition, it is to be noted 


that the lister 1s tilted nose down to some d 


in respect to 
the ground line between the rear wheel and the lister base, 
which should increase the slope of the line of draft and 
further reduce a, so that the virtual hitch point Q wall be 
reestablished at a point slightly below the one shown 

With the implement up 4 in, indicated by the broken lines 
the instantaneous center below the draft the 
distance a’, thus making the lister tend to run deeper. How 
ever, the implement is tilted nose up in relation to the imme 
diate ground surface which should reduce the slope of the line 
draft. This, plus small lowering the hitch, will quickly 
restore balance at the virtual hitch point 


MOUNTED IMPLEMENT WITH INFINITELY VARIABLE 
FIXED-LINK HITCH 


This hitch, which used several the large volume 
tractors the market, the three-link hitch just described 
with draft-reaction controlled unit added gage the 
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the hitch links lower the 


weight transter as a result of this hitch 


lows 


that the relative posi 
ine the weight trans 
iy youn the two 


or detern 
In the examples 


implement has 


nventional drawn shown the 


wheels, as 
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ili performance 


Moreover 


ent tractor combi 
these tacts 


ince. In 


irranged to give the 

nplement position, 
ing of links, angle ot 
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ment hitch arrange 
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disk us shown depth with 


dratt reaction, 
control is possible ur conditi indicated 


infinitely variable t link 


it any depth 
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» the one shown. The weight transter is interesting in 


is noted in the te 


lowing calculations 
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Implement penetration secured subtracting from the 
traction-producing weight of the tractor. It is obvious that 
weight must added the tractor rear wheels obtain trac 
tion, the disk secure penetration and thereby the 
line ot dratt above the horizontal. In practice it may be de 
sirable to weight both the tractor and the disk. Transport 
balance and safety are the determining factors 

A chisel, or subsotler, is shown attached to the tractor in 
tree-link hitch are indicated. The 
hitch has instantaneous pivot point while the free-link 
hitch has its virtual hitch point 


The weight transfer 
identical, 


and resolving moments, the soil reactions are 
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These results point out the reason tor the excellent pertorm 
all tractors pulling mounted and the 


relatively poor job done by these (Continued on page 


ance of sn 
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Application Electrostatic Charging the Deposition 
Insecticides and Fungicides Plant Surfaces 


Henry Bowen, Peter Hebblethwaite, and Walter Carleton 


ASSOclATE MembBbERS ASAF 


dusting agricultural crops has been standard 
practice controlling plant pests and diseases many 
However, one has ever demed the extreme 
inefficiency of the method as conventionally practiced 
recent held tests dust recovery has been approximately 
per cent with conventional dusting, where 
covery refers to the percentage of dust discharged by the duster 
that actually deposits on the plant. From this it ts believed 
the authors that under normal farm work the dust recovery 
increase the recovery dust and make that 
covery more effective by means of better distribution, con 


trolled electric charging has been added the conventional 
dust-application process 

In the past, some considerable work has been done in the 
laboratory and tield in an attempt to utilize the electrostatic 
torces that 


are present when dust particles possessing elec 
tric charge are blown into the immediate vicinity of growing 
plants. the main, field results did not live laboratory 
promises for the early workers and, because the extreme 


the work with th 


undependability of the charging process used, many droppe 
¢ feeling that the electric teld was greatly 


overrated in its ability to cause particles to deposit on plant 
surfaces 


electrostatic dusting the electric charge and the resulting 
forces are not substitutes for the forces active 
ventional dusting, but rather are additional forces that are 
combined with the dynamical forces. The combining the 
electrostatic and dynamical torces results in a considerable 
increase dust recovery and usually improved distribu 


With electrostatic dusting the forces active are exactly 
the same as for the conventional dusting, with the exception 
that the electrostatic forces are always present and active in 
aiding deposition. This causes dust to deposit on surfaces 
where it is impossible to produce dynamical forces of sufficent 


The ma { 
ical forces, electrostatic forces, the resistance the air dust 
movement relative it, leaf surface repulsion, and gravity 
The dynamical forces are usually of most importance in caus 


ignitude to cause deposition 
or forces active in conventional dusting are dynar 


ing deposition with conventional dusting and are due the 
tendency the moving particles continue straight line 
due momentum when the air that has been carrying 


This paper was presented at the winter meeting of the Americar 
Society of Agricultural Engineers at Chicago, Hl, December, 1 


ition of the Power and Machinery Divisior 
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Fix Demonstration of mduction a conduct surtace 
nsulated from earth and (6) when ere to ear 
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the particles is deflected by the plant surtaces. The electro 
static forces (due to friction) may or may not be of conse 
quence, depending upon the relative quantities of the two signs 
of electricity present and the distribution of the electricity 
within the cloud. The resistance of the air to dust movement 
through it allows the particles to be carned to the various 
surfaces of the plant by means of a stream of air. This same 
am resistance 1s largely responsible for the low dynamical 
catch (1)* and also limits the amount of electrostatic catch 
that may be expected. The only important way in which the 
factor of air resistance may be changed 1s by varying the 
particle size. The smaller the particles, the more important 
becomes the air resistance in preventing deposition The sur 
t 


ace repulsion forces are not fully understo 


1, but it has been 
that on bright sunny days liquid droplets of less 
than twenty microns in diameter will seldom settle upon a leat 


observed (4) 


surtace under the force gravity alone. This 
due “thermal (4) 


a phenomenon by which 
small particles are acted upon by a force when in a thermal 
prac 


rent. Gravity is a very small force compared with the 
her torces involve 


except the case very large particles 
From the standpoint of material efficiency it 1s generally con 
sidered that it 1s desirable to use as small a particle size as can 
be ettectis 


y placed upon the plant surfaces. Present practice 
is tending toward the use of a material which has been screened 
through a 325-mesh sieve. This will yield particles from less 
than a micron to particles having 44, (microns) as their 
smaller dimension. Particles less than ten microns in diameter 
are very difficult to precipitate with dynamical forces alone 


but electrostatu forces wall precipitate then 


GENERAL THEORY OF ATTRACTION 


The following is a simplitied theory of the attraction of 
charged growing plant. Needless say, this expla 
nation though correct in the general sense 1s not adequate to 
calculate the forces 


However, this explanation in terms of 
elementary physics will serve to show the relationship present 

There are two basic laws in electrostatics: No. 1, opposite 
electrical charges attract and like charges repel; and No. 2 


charged body cloud will induce equal and opposite 
electrical charge on any conducting body placed near it. If 
the conducting body 1s insulated from the earth, the charges 


will be separated upon it as in Fig. l(a). If the conducting 


surface 1s earthed, the separating line between the plus and 
minus charges appears the surface and the body then 
contains a charge of one sign, and this sign will be opposite to 
the sign of the charge on the inducing rod as in Fig. 1(b) 

which represents the situation Fig 
there shown upon the plant plus charge induced 
the cloud minus particles according the second basic 
law. The curved lines shown running between the plus charges 


Vumbers in parentheses reter to the appended reterences 


Nowe 
j 
7 
: 
q 
NS 
Beran = 
\ 
+ og 
{ + 
Bo Fix 2) This shows the plus charge on the plant induced by the cloud of . 
| Bice 1 minus particles and attraction of minus charged particles to plus charged we 
} 


GONDUCTING SURFACE 


IMAGE OF CHARGED 
CHG'D SPHERE SPHERE 
the plant and the 1 inus charges on the cloud are called 
lines of electrac tlux which are analogous to the lines of mag 
netic flux near the poles of a magnet. The lines of electric flux 
are curved in exactly the same manner as are magnetic lines of 


flux between the poles of a magnet 


between the clo 


the cloud 1s placed in the space 
id and the plant, it will tend to follow a line 
of flux from the cloud to the plant by virtue of the first law 
Since the particle is negative, it will be repelled by the cloud 
Because of the curved nature of 
the lines of flux, it is possible to coat all sides of a body by 


ind attracted by the plant 


dusting trom one side only 

The force attraction charged particle plant 
surface 1s Composed of two parts. The first 1s due to the action 
the charged own electric conducting sur 
face approached: and the second part the action 
ternal electric fields upon the electric the 
the external fields are directed toward the plant, then the 
will driven toward the plant surtaces 

single charged particle sign will attracted 
any conducting surtace which approaches accord with 
the principle known as the “image force of attraction 

Consider charged sphere approaching conducting sut 
tace torce attraction the sphere for the 
surface 1s given by Coulomb's law for point charges of unlike 
second charge necessary law the 
the real charge located behind the conducting sur 
tace and carrying a sign opposite that of the real charge. This 
law gives the true force of attraction only when the size of the 
particle and the distance d are of such proportions that the 
particle may considered point charge 
the torce OQ. / ied 


This law then gives 
dynes. Where the charge Q ts in electro 
static units fess), & as the dielectric constant ot the medium 
tor air), and the distance the real charged particle 
trom the surface in centimeters. Calculations show that the 
image force is of importance tron the surtace up to approx 
mately Ol mm distance At a distance of O.l mm tor a 
10-micron-diameter particle Carrying a high charge, the image 
torce wall be of the order of magnitude of the torce of gravity 
At O©O3mm distance, the torce of attraction wall be greater 
than ten times the force of gravity 

The second part of the torce of attraction, called the “held 


torce os due to the tact that in some 


inner charge oppo 
site to the charge on the particle has been induced on the plant 
surface creating the situation of law No. 1 


given by the equation F 


The held force 1s 
dynes where the held intensity 
and the charge Q are given in esa. Fortunately the field force 
iS Siemificant at distances trom the surtace up to several centi 
meters trom the surtace. However, the combinations of forces 
ind velocities may be such as to prevent deposition of those 
particles distance approaching one centimeter greater 
trom the surtace 

For optimum results the particles must be individually 
charged to a bigh value and all of the particles in the cloud 
to the same electrical sign. Otherwise the field intensity due to 
the cloud wall be less than the maximum and many of the 
particles, when both kinds of charges are present, will com 
bine and thus neutralize each other before they can 
posited the plant 
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The method charging used the early workers, with 
the exception Hampe (2), has been that friction charg 
ing. Friction charging occurs dusting and 
accounts part for the results conventional 
dusting. Friction charging yields charges both signs the 
same cloud when are mixed; cannot 
depended upon occur all high relative humidities, and 
variable throughout average day that not con- 
sidered suitable method charging except for special cases. 

The method charging used the authors and 
called the ionized electric field method charging. This 
method was first developed tor use industrial smoke clean- 
ing. this method the particles dust after being mixed 
with the air are passed through charging nozzle, which con 
tains ions one electrical sign only. These air ions are 
driven across the charging nozzle right angles the path 
the air-dust mixture and are moving very rapidly under 
the influence electric The air ions encounter 
the dust particles they cross the path the air-dust stream 
and are attached the dust particles. the build-up the 
air the dust particles that gives the charge. Fig. shows 
how this strong electric field and the air ions are formed 
practice 


shows the end view metal cylinder. The cylinder 
connected the ground side the power supply. The wire 
shown in the sketch ts coaxially positioned with respect to the 


Fig. 5 (Top) For the field tests an 8-outlet duster of conventional design 
was adapted tor use with the electrostatic unit e@ Fig. 6 (Bottom) 
Power tor charging the dust on the field duster came from a 6-v 


automobile storage battery carried on the machine 


r June 195 
part 1 the dust 
particles takes place in practice 
CEN 
3 
f 
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Fig. 7 A cutaw view ot the charging nozzle of the electrost 


At IK 


cylinder, carries a 12,000-v d-c potential, and 1s insulated from 
the cylinder. the second law electrostatics there are plus 
charges induced the inside the cylinder wall. the 
dotted area surrounding the negative wire very intense 
electric held which accompanied violet glow known 
corona glow discharge. Within this corona glow neutral 
air molecules are converted electron collision into plus and 
minus air ions. plus air ion air molecule with 
electron missing. air ion air molecule with 
extra electron 

Consider dust particle passing through the cylinder from 
the reader into the page. The lines electric flux pass from 
the wire, through the dust particle shown and the inside 
the cylinder wall. From law No. the plus air tons formed 
the corona-glow area will move the negative wire and 
become neutralized. the same law the negative air ions 
will driven along the lines flux and many them will 
become attached the dust particle where they will remain. 
There are tremendously large numbers these negative air 
ions flowing and thus large charge can quickly put the 
particle. The maximum charge that can put the particle 
depends the strength the field and the size the 
particle. When the maximum charge reached the force 
the field trying drive negative ions onto the dust just equals 
the force repulsion between the negative air ions and the 
now negative dust particle. the dust particle very small 
and left the cylinder for few hundredths second, 
will driven the cylinder wall the force the field, 
which principle used for smoke cleaning purposes. For dust- 
ing purposes the particle must the charging nozzle long 
enough pick useful charge but must discharged 
from the nozzle before driven the wall. 


DUSTING TESTS 


thus have the necessary theory explain how the 
charging fine particles can achieved, and, with simple 
laboratory model the charging equipment, was possible 


RECOVERY OF LEAD IN PERCENT 


AFTER * OF Ram 
wer 6 


Fig. 8 Histograms showing results, in percentages, of actual measure 
ments of the amount of lead in dust recovered on bean leaves 


demonstrate definite improvements in the recovery of dust on 
metal plates and test plants. Generally these demonstra 
tions showed very definitely favor charged dust, but there 
were variations from time to time, from really spectacular 
results, some instances, right down the inconclusive 
others. view this uncertainty, and with the ultimate ain 
evolving practical method electrostatic dusting, 
groups tests have been carried out. The first group, the 
laboratory tests, have been done under controlled conditions 
answer such questions as: “Will the machine work under 
humid conditions?” “For how long does the dust retain its 
The other group tests, the field tests, aimed 
determining the practicability of the method in use, and at 
estimating the method's worth from a biological point of view 
(the control insects and diseases and its effect upon the 
plants 


Laboratory Tests. Whenever electrostatics are involved, 
the question atmospheric moisture must Friction 
charging, for example, the crackle which can heard 
combing the hair with plastic comb, very susceptible 
humidity. Under conditions high relative humidity, comb 
will rarely exhibit any electrostatic charge, and it was with this 
in mind that the following tests were made 

The tests were carried out small room where tar 
possible the temperature was held constant, and the 
varied from 100 per cent. Small metal plates were dusted 
with laboratory model duster, half the number with 
charged dust, half the normal way with uncharged dust 
These test runs were made number 
the range previously mentioned 

The results showed quite conclusively that dusting with 
charged dust could carried out 
cent humidity, and that even this humidity the charged 
dust showed improvement over the uncharged. 
the high humidities, however, the improvement gained 
charged over uncharged dust, was considerably reduced; 
specifically, in one instance the improvement was halved, but 
even this level the balance charging was con 
sidered worth while 

Subsequently, dusting was satisfactorily carried out the 
field 100 per cent relative humidity without any difficulty 
with the equipment 

The influence temperature upon dust deposit using 
charged dust has also been briefly investigated. From this test 
was concluded that the temperature (humidity 
remaining was only slight, and was not sufficient 
present any difficulty in the field 

Tests the retention the charge dust particles were 
also carried out in the laboratory. In these it was shown that 
a charge was still present on the dust when it had travelled 

33 ft from the duster nozzle (or a time lapse of 20 sec), and 
that this charge was still sufficient give significantly better 
deposit test surfaces than did uncharged dust which had 
travelled the same distance 

the use the charging nozzles the field was neces 
sary choose working voltage and amperage (the amperage 
depends upon the applied voltage in somewhat the same way 
would depend upon the voltage applied ordinary 
resistance wire), and in view of the existence of several un 
known factors, this choice was somewhat arbitrary. There are, 
however, certain broad limits which can set for the voltage 
The lower limit is the minimum voltage required to produce a 
corona discharge the needle (5000 this case 
and the upper limit, that voltage which will cause arcing 
tween the needle and the nozzle wall when dust 1s flowing 

In an attempt to determine how critical the current input 1s 
relation dust deposit, number tests were made 
compare the current used charging with the amount dust 
deposited. A range of 0—500 ,a (microamperes) was used 
test with single nozzle. (This nozzle was identical with 
those used the field duster. 

This series tests demonstrated that there definite 
relationship between the current used and the amount dust 
collected, and furthermore that there optimum level for 
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t re It th pt current was either not attained 
rwase ceded. le idvantage was gained from charging the 
lust Ihe cated that this optimum current 
tr rr $tos extent with aty ospheric 
fitrons. In cw tf this, further and ore extensive tests 
ire ef aged to enable re endations on optimum current 
tr he ide re definite terms. Fre the tests which have 
hee irried tat appears that the tield model was operated 
sith rather t high a trent ¢ btain opti results 
Although the current was t at the opti there was, 
however, a detinite a intape ftror lust 
/ 17 S g up the laboratory tests, it 1s evident 
that here a method which promises to improve the recovery 
f dust and to give better distribution between all plant sur 
face Iris also appare that electrostatic dusting wall be quite 
i flexible etl as fe ed the tests at varying ten 
peratures, | lities, et t betore any step can be ade in 
the cure t practica the method ist be field tested 
for the laboratory tests, of small single-outlet machines 
sere used, but tor the teld tests an e:ght-outlet duster of con 
entional design (Fig ) was adapted tor ise with the electro 
init. Subsequent two other commercial dusters were 
t { to take the test equipment and turther trials made 
vith these 
Power tor charg the dust on the tleld model came 
sutomobile battery carned on the whine (Fig. 6). Once 


will operate the ichine for a consider 


ible ¢ ber ot hours, or, alternatively, the tractor electrical 
ste can be drawn pon The charging nozzles on the teld 
ters were operated at 12,000 ¥ This high potential was 
fersved tr the supply by two steps. First, the 6-v supply 
sas used to drive a d otor which in turn supplied an 
electronic unit, the “high-voltage supply with a 300-v direct 
rrent The high-voltage supply generated the required 
oo wt 12.000 tor each outlet. Details of the charging 
es used are shown in Fig 
COST OF CONVERSION OF FIELD DUSTER 
The cost of adapting a duster in this way is of course a 
ery pertinent question, but untortunately 
in yet be stated. Obviously the electronic equipment would 
have to be built as a shockproot init, sealed in trom the 
weather, and so constructed that it required no adjustment. It 
s the production cost of such a ur which cannot be accu 
rately determined. For the purpose of discussion, the authors 
believe that a cost of $300 tor the Complete conversion of an 


would be a conservative one 


ring the course the dusting work 
was done in the following crops) potatoes, ontons, peas, celery, 
bea ind clover. The power-supply unit gave no trouble at 
1 luring this work, and with the exception of some minor 
fithculttes with the design of insulators tor the nozzle, this 
side of the equipment tunctioned without ditticulty 
Obviously, the only real work the 
ethaency with which at enables one to control pests and dis 
eases, and in view of this it was hoped to demonstrate the 
SUperbority electrostathe dusting in this respect during the 
held work. Untortunately, however, with the exception of the 
first two named crops serous attacks were noted in the 
IOST theld tests in Spite of the tact that in two cases certain 
plots im the test fields were dusted with as little as one-third 
il dust applicatio In view of this, comparative 
btamed only trom the potato work and trom one 


mion tel 
In both these 


oftwo 


uprovement in crop yteld 


recordes where 


was on ay patisons were 
ide between charged and uncharved dust. As might be an 
tuipated, the significant improvements were noted where the 


dust application levels were lowest. Although the biological 


results were tew and not as conclusive as was hoped tor, it 
was apparent to the ve in every case that more dust was re 
covered on the plant leaves when using charged dust, than 
when using uncharged dust, the two rates of application from 


the duster remaining the same 
To support the visual observations on the amount of dust 


recovered on the leaves, actual measurements were made on 
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bean leaves after dusting had taken place. Lead arsenate dust 
¢ known rate to the ditferent 
two treatments being 
and in the other it 
which were calculated as a 


was used and applied at the sar 
plots, ditference between 
that in one instance the dust was charged 


the only the 


was not. The results of this test 


percentage, can seen the form histograms Fig. 
CONCLUSIONS 
Speaking broadly, there are two advantages aimed 


for in using electrostatic dusting. First, a considerable saving 
the applied quantity dust required attord protection 
particular crop, and, second, give better and more even 
coverage of the plant surfaces, which will naturally result in 
better protection tor the plant. Basing an opinion on the work 
date, the authors believe that the dust requirement can 
at least halved by the use of charged d The distribution 
the plant surtaces as observed during the summer 
advantage from the 

this respect thought that greater 
improvement attainable and work that end progress 
addition these two main advantages, there are several 
sidiary ones Which appear to be well within reach, such as 
the elin of the for might d and a re 


duced susceptibility to windy conditions 


lone to 
he ist 
of dust on 
f 
} 


charged dust, b 


slig detinite 


1 showed a 


ination necessity istir 


worthy mention that 
electrostatic not restricted Any 
all particle of matter can be thus precipitated, there 
tore, this method may tind application with insecticidal fogs, 


Looking to other applications 


precipitation is dusts 


and, 


aerosols, smokes, and sprays. (The insulation problem with 
aqueous sprays, however, will be very considerable A few 


preliminary tests have already been carried out in the labora 
tory with both fogs and smokes and these indicate the teasibil 
ity of this application 


Thus 


ie to the 


have a method which shows signs of definite 
farn but t reader should be left with the 
impression that the stage of development has not quite been 
addition to the aspects of its development, the dur 
ibility of the equipment must be increased; and there are still 
a number ot basic relationships such as optimum particle size 
for the dust and the amperage input previously men 
tioned, which must be determined before the method can be 
considered ready leave the research stage 


we 
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Continuous Drying Process for Peanuts 


Vernon Baker, Buford 


AssociaTe Members 


drying and harvesting the pea- 

nut crop the southeastern and southwestern part 

the United States beset with unsolved problems which 
cause damage, delays marketing the crops, and 
reasonably high labor requirements and production 
the harvesting many areas, necessary stack the pea 
nuts and peanut-vine hay the from weeks during 
which time they are damage weather, birds, and 
small animals. With the present method one man can plant 
and cultivate about three times many peanuts can 
harvest. This creates labor demand harvest time which 
adds greatly the cost production. sur 
mount these obstacles, research now 
development more harvesting equipment (1, 
whereby the nuts can dug and picked one two oper 
practical, suitable method curing the crop must also 
developed along with it. this situation 
research drying peanuts and peanut hay has been insti 
tuted part the cooperative forage-drying project the 
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Virginia Agricultural Experiment Station and the Division of 
Farm (BPISAE), U.S. Department Agr 
culture. This paper progress report three work 
Other investigators (4, 5, 6, 7) have aiso conducted research 
peanut drying 


Among the fundamental factors studied were the effects 
temperature, relative humidity, and air flow, the rate 
drying, seed germination, and quality the finished product 
The resistance air flow dry unshelled Virginia Runner 
and Holland Jumbo Runner peanuts was determined. This 
information was used assist the and predict the 
vestigations were conducted processing peanut hay and 
harvesting the wet nuts 


Harvesting Machinery. Part of the equipment used to har 
vest peanuts for the tests reported this paper shown 
the digger travels down the row, the blade 1-1) 
raises the vines, nuts and dirt over the shaking device Figs 
1-2 and where portion dirt removed and then the 
mass vines, nuts and remaining dirt fall the The 
large peanuts and soil types the area this test made dig 
ging order remove high percentage the 
nuts from the ground, was necessary use hand labor and 
pitchfork shake the dirt from the nuts after they had been 
dug with the machine Fig. After the nuts were removed 
from the ground and the dirt shaken from them, they were 
allowed wilt the field until moisture content about 
per cent wet basis was reached. Then cylinder-type semicom 
bine (Fig. and conventional stationary carding-type picker 
were used remove the nuts from the vines. Tests have shown 
that the carding-type pickers are more for picking 
nuts from green vines and that they damaged fewer peanuts 
than cylinder-type pickers. The semicombine (Fig.2) was 
towed through the field that the nuts and vines could 
torked into 


FUNDAMENTAL DRYING STUDIES 


Column ettort establish relationship that 
exists between the amount air used and the rate drying 
and the relationship between the temperature the air used 
and the rate drying, total drying tests were made 
during two seasons, using the equipment Fig. The objec 
tives these tests were formulate linear prediction drying 
equations and have quality tests made the final dried pea 
nuts that the results could used predict the operating 
characteristics continuous drier for peanuts. Heated 
various air flows and temperatures (Table was forced 
suspended from springs was possible 
dry four columns nuts during one test using fixed 
temperature with four different air velocities. Five thermo 
couples were placed each column nuts (bottom, 
and top column) order record the temperature 
these points recording potentiometer drying progressed 


reld after the nuts have been d A peanut mbit 


satistactory job ot removing Runner and Jumt peanuts from the 


windrow under Virgima conditions has not been developed 


ue 
‘a 
os? 
ba 
fae, Fig 1 1) Blade of peanut digwer. (2 and 4) After nuts are raised out 
eee of soil they pass over disk rollers and part of dirt 1s removed. (4) Cor EE ta) semicombine. The machine is towed through the 
Be ventional stacks of nuts in the field atter the remainder ot dirt tron en. that will do a 


« 


at regular intervals 


The N 


were casure 
initial momture content (dry basis) 


ven method. N 


st and was obtamed by 


th average wet bull an 


were recorded tor each test. N 


ich test, was measured with an ont 


luring each 


values shown in 
with the experimental apparatus, that 
was determined 
average entering air temperature, was 
wcouple and a recording potentiometer 
idity for entering au during the 
the psychrometric 
temperature read 
ount of air 
nanometer 


Fig. 4 Trailing and leading drying edges tor column of nuts 
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Fig 6 Drying rate of column of nuts showing weight at y time 7 


6 F, RH 42 


Average entering air conditions 
drying layer had been reached (Fig. 5), assuming adiabatic dry- 
ing and neglecting heat respiration. the leading drying edge 
curve the time hours that the temperatures the 
thermocouples located the column nuts began rise 
was plotted the abscissa and the depth the peanuts the 
ditferent times was plotted the ordinate. The trailing drying 
edge curve was obtained plotting the time that the various 
thermocouples located the column nuts became equal 
approached the entering air temperature. All the time 
values and temperature values were taken from the Brown 
potentiometer temperature recorder chart after the data the 
recorder chart had been mechanically transferred coordinate 
paper 


the rate movement the trailing drying edge 
inches per hour, the slope the drying edge curve, 
time departure trailing drying edge, was 
obtained reading the time value, where each trailing edge 


/ 
t 
test 
N and Y Value 
\ 
‘, 
vy the « 
recorded with a thers 
that 
i 
he my rocess, the tollo 
analy 
Since the N values could t NECESSary 
evelop a techoique for deter ning the Figs. 4 Fie 5 Approximate thickness of drying layer Yi. Taken trom difference 
ese s. Due to faulty operatu 
ent eter during the second season 
Y, m Table 1, the 3 
red by obtaming the 
trating and leading drying edges (Fig. 4). = 
> 
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curve intersected the time axis the depth nut versus time 
curves temperatures each thermocouple point 
reached approached the entering temperature, assuming that 
the thermocouple placed the air surrounding group 
nuts actually measures the temperature of the nuts 

expressed terms hours and the time required 
tor the weight the peanuts the entire column 
from a weight at any time, ¢ (Fig.6) halfway to the equilib 
weight. order obtain linear set drying-rate 
graphs the data each test was plotted 
graph paper where the abscissa was time and the ordinate was 
the weight ratio. The ratio detined the ratio the 
weight the nuts the drier the time the observation 
minus the weight, divided the weight 
minus the weight. The curves resulting when this 
information was plotted were straight lines semilogarithmic 
graph paper most every case Variations from 
straight line easily have been caused slight 
ence in interpolation of weight at the time of observation. The 
slope these curves was determined for that portion their 
length that they were straight the falling drying rate 
and where felt that internal differences moisture 
the peanuts was controlling factor. The surface moisture 
the nuts was allowed evaporate the field before the 
nuts were picked; therefore, the constant drying rate period 
should not be a factor. Accepting this, the slope of the falling- 
rate curves should give some idea the effect the drying 
conditions this portion the drying process 

Y., the final moisture content of the bottom layer, dry 
basis, was determined the oven method 


Prediction for Column Data. order 
ake rough evaluation the relative importance 
singly, the multiple regression technique (8) was used find 
the best linear estimates these etfects. might noted that 
there are theoretical conditions placed the they 
may take any value and these estimates are valid under the 
simple criterion of minimum variance (9). Following are the 
five regression equations 


thickness drying layer inches 


asa 
o—+ 
+—+-—+ 
Fig & The resistance ot dry unshelled Virginia Runner and Holland 
Jumbe Runner peanuts to air flow 
rate movement drying edge inches per hour 
time of departure of trailing drying edge in hours 


hours for entire mass of nuts to reach one-halt equilibriun 


+ 12.485 -0.032N 0.059X, + 0.083N,,, 0.0060N, 
final moisture content (dry basis) of bottom layer 


When considering time departure and hours reach 
one-half equilibrium, note that the equations show very well, 
within limits of the number of observations, that three factors 
have the same over-all etfect whereas the 
efficient (relative humidity) changes appreciably trom 
positive negative. The use the equations will give 
predictions within limits of the data. When the orginal data 
were substituted the regression equations, the prediction 
values were reasonably accurate in most Cases 


Discussion of Prediction Equations. (a) The relatively 
good fit of the equations to data seems to lend credence to the 
hypothesis of linearity of effects. (4) Accepting this, estimates 
of expected results for given conditions of moisture, etc 
should be tested on further research and better estimates 
obtained. (¢) The use of this statistical technique is relatively 
new its engineering does extract useful 
formation when the main interest ts in interpolation, close 
extrapolation, and prediction of performance. It may be that 
further study will suggest non-linear etfects which also may be 
used in this technique to yield more reliable estimates. (d) In 
order to determine the value of this analysis for extrapolated 
conditions beyond the limits of this data, values for the dif 
ferent were substituted the equations that would pos 
sibly obtained the field. the value (with given set 
of X's) comes out negative, this is an indication that the 
regression equations not predict with this set values 
fe) With these equations under a given set of conditions, 
approximate predictions of the maximum thickness of drying 
layer, the rate of movement of this drying layer, the time after 
drying started that the trailing drying edge would begin 
move through column nuts, and the tinal 
content the bottom layer could 


The Resistance of Runner and Jumbo Peanuts to Au Flou 
order obtain data regarding the resistance air flow 
dry unshelled Virginia Runner and Holland Jumbo Runner 
peanuts (Fig 8), equipment consisting of a motor driven tan, 
horizontal air duct, and vertical column tor containing the 
peanuts was constructed. The vertical nut column with an 
area of 4sq ft and height of 10 ft rested on a plenum chamber 
screen. velocities leaving the column nuts were meas 
ured with an orifice and manometer. The static pressure in 
the plenum chamber beneath the column of nuts was also 
measured with a manometer 


CONTINUOUS DRIER 


Work (10) the Virginia Agricultural Experiment Sta 
tion showed that it was not considered to be satisfactory to 
dry peanuts and vines together on a modified hay der. After 
these tests was decided construct continuous drier for 


| 

4 

sad 

\ \ + 

| 
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\ 
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q 

Fig.7? Method of determin ne required tor the 
Pid weight of the peanuts in the entire column der to go from a weight at 
any tome (Fig. 6) halfway to the equilibrium weight 
| 
i 
ee 
{ 


which was developed at the Tidewater Field Station 


ind. Va 
This doer was built and frst used during the 1949 season 
three te ide and a total of 35,836lb (wet 
ht f peanuts were cure { Atter being remodeled it was 
rng the 1950 season for three tests Curing 434,846 It 
t weght) of peanuts. Again in 1951 the equipment was 
for twe tests curmy 16.071 tb (wet weight) of peanuts 


harvesting 


permmental Peanut-Curing Proce The 
steps in the 


diagran 


tlhustrates the various and 


ww process as follows 1, nuts in the ground before being 

nuts and vines atter the nuts have been raised out ot 
er { with the digwer, 4, nuts and vines after soil has 
Shaken tr nuts with pitchtork, conventional stack 


itter they have rer 


teld-cured nuts picked with conven 
ained in the tield to cure tror 
peanut hay, 4, 


ve been prcked with a conventional picker or semicon 


wher 


& weeks, 3-C, treld- cured wet nuts that 


bine, 
and dre 


wet hay that was bale { with supplemental heat 


er the nuts were picked they were hauled to the loading 
tor ind emptied into the hopper of the cleaning 
byerne The clean oved peanut stems, some interior 
cotton stalks, ete nuts were then ted into the vertical 
elevator then into the Sx L2xG-ft drying compartment 
the tin is der, 8 Heated au trom a crop drier was 
( p through the nuts that rested on echan 
After a wer of nuts on the botton 
partment was dt they were removed | 
vh the unloading shaking device onto 
evor, 10. Then the nuts were ved to the inclined eleva 
ind inte the storage bin, 14. The nuts, 14, were then 
ed ter irket 
diy Canty 4) One ot the 
est pt ems encountered in the batch betore an 
ding echanis was installed was that the bottom Laver 
alwavs ge trier than essary bets 
( t In an ettort to remedy this pre 
evince was installed to unload 
pea ts as they became dr I he ring Is 
to the rate in a furnace mal ¢ sists of a series of 
erted Vo sect s (see 10 in | ) A two-by four was 
h\ nt t } na 


ind 387 Ib of 
The distance between the 


Vis was determined by 


Atter 


mst. iz the achine tor ca the 
tore they entered the dimer, the u aiding ect 
tormed much better since the trash and stems were not present 


mneling was observed when the peanuts 


were in 


ho a gearshitt and speed reduc device driven by an 
clectrn tor, A total of tterent speeds of the unloading 
cl 5 was possible) With the tour speeds used at was 
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loaded allowing some wet peanuts leave the prior 
the desired This was caused slight ditference 
spacing the parts the shaking device. felt 
that this could corrected more accurately built unit 
Temperature and Heated air from crop drier 
the indirect type with pot burner was forced through the 
adjusting the electric valve the crop drier 
average temperature between and was The 
velocity through the nuts was about These values 
temperature and air flow gave the best quality nuts the 
fundamental drying studies 
Drying The bin drying compartment, 
proximately equal that the normal harvesting crew used 
tor the More capacity believed necessary 
betore this type drier will meet the peanut needs 
The idea would load approximately two feet nuts 
the then start the After the bottom layer 
nuts had been dried, the oscillating mechanism 
could started and the nuts unloaded. this same period 
ore nuts could placed the bin, thus making the drying 
process continuous of semicontinuous as conditions may War 
rant. using the prediction equations previously discussed, 
given set conditions, the depth that nuts should 
placed the drier for higher percentage drying 


nuts 


mpariment 


thow 


can be calculated. With these same equations the rate of 
movement the edge can determined 


which wall assist setting the speed the shaking mechan 

ism that nuts may removed approximately the same 
rate that the trailing edge moves through the column 
Time departure trailing drying edge will assist 
determining the time lapse between first starting the 

chine and unloading the batch nuts. The final moisture 
content or equilbrium morsture content for a given set of con 
the continuous may also 
example, that 60, 80, X,, and 
30. substituting the regression equations, 
tound which the thickness the drying layer 
the depth that should placed the drier for high 
drying. With these same conditions 


nuts 


im 


ppose 


ethcent initial 


0.50 1ph, 


om 


TOTAL COmvETORS 


. 
t the peanut harvesting 4 ring process with cross-section of continuous drier 
whe 
ware 
4 
bxperm 
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nuts in the teld, Hi 
tte 
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va 
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| 
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T 
WAS ecte arm te an oscillating mechanis 
dry Sper | tr trom the drier | 4 Din 
if coker a Sa € verte trial an | | |! | 
Were ed tor both tvyy ot nut her nloadu t 
fesiredd, the osciilate mechanism would rock slowly to allow | 
ot the Vo sections onto the horzontal convevor which carnes Yrak <) | 
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Fie \ t 
‘ Hi 
tor entire mass nuts reach one-halt 
equilibriut and ) 7.18 tinal motsture content per cent 
dry basis 
( Dry n Expevim 1 Drier. The cost of drying 


and will be attected by a number ot 


tactors such as weather conditions, initial moisture content 


will vary considerably 
duantits ; temp t t which the drving is to b 
quantity of air used, temperature at which the a ng to be 


done, and ent. Table gives approximate cost 


each of the ¢ gy tests that have been n 


PFANUT HAY 


Peanut hay 1s the only type of forage that many farmers 
have in the peanut-producing area. Since much of the hay 1s 
of such poor quality, due to the method of Curing, it 1s spread 
back on the land. A large percentage of the leaves and color 
lost the present method curing resulting 
much lower grade of hay. By improving the hay that 1s now 
being saved and saving the hay which is now being lost, the 
income from peanuts could be markedly increased since peanut 
hay, when properly cured, comparable value 
high-quality hay 

Since peanuts are grown on sandy soil and sand has a 
tendency grind down the teeth animals that eat the hay, 
removing the sand trom the hay is a problem. With proper 
harvesting techniques the majority of the sand can be kept out 
of the hay. The practice of removing the vines from peanuts 
in this area with a mower before digging has not proven satis 
factory because running an extra machine through the tield 
would damage the nuts themselves. In the harvesting process 
explained above the nuts were removed from the wet vines 
and then the vines were baled and cured with supplemental 
heat hay drier 


bale per cent (wet basis) peanut hay very 
dense and dithcult get air through each bale. Realizing 


that mold would possibly develop in the center of each bale, a 


TABLE 2 
Peanuts processed Moisture content 
Wet weight, Dry weight, of s (WB) 
Year Test t ib Wet Dry 
> 18 
34 ( 
? is 1 ¢ 
S334 i64 4 
*Temperat betw uit ambient tempera 
The P mp is expla 1 
Ca 
x ite sts base 1 | priced at 13¢ per gal and electr 
ee 


number of bales were treated with a special sultur-dionide 


d g the 1950 season to deters 


ine if an applica 
ld prevent n old growth in the center of the 


1of this gas wo 


hale. Bales so treated were dred together with untreated bales 
ma hay drier with an air velocity of 45 fpm at 
ture of LiOk The results were encouraging in 


growth was inhibited in the bales that were treated 
nxide, whereas a considerable amount of mold develof 

The hay tron 
juality, however, the loose hay that was dred wi 
al heat tor the previ 


ind 


1¢ untreated bales this test was not 


is vear (10) was graded l 


whereas the tield-cured hay was graded l 


PFANUT QUALITY DETER CAINATION 


1¢ quality of the dried peanuts as well as 

the processed t, the following variables must be con 

sidered ’ soil, (b) varieties, (Cc) time of planting 

(d late t (¢ time remaining in tield atter dug 

rate ot ethod of process ind con 
sistency of samplers 

Peanuts trom the tundamental column-type drier and the 


continuous 


type dner were processed into roasted nuts and 
peanut butter by the Divison of Vegetable Crops and Diseases 

BPISAL U.S. Department of Agriculture, and by the Plant 
ers Nut and Chocolate Company for taste quality and rancidity 


leterminations. Duy dred peanuts were 


subjected to germination, skin slippage, and breakage tests 
Rancidity tests on the peanu nuts were 
Station. Processing tests, s conducted 


} 


by the Greensville Peanut Company, Emy 


Taste-Test Peannt Butter and Roasted Nut Taste is one 
of the most important factors in the quality of peanuts and 
peanut b 


utter, It as one which has no standards for 


since every judge may have a ditterent sense of taste The 

requisites tor a good taste yudyge mclude the ability to ditter 
i 

entiate in taste, to determine which taste ts the best, and to be 


consistent in pudgment. Methods of choosing and eliminating 


have been studied and reported in a thesis by Lon 


taste panel was established by the home economics de 
partment of the Virginia Polytechnic Institute under the super 
vision of Miss Laura Jane Harper, associate protessor of home 
economics, tor the purpose of judging the roasted nuts and the 
peanut butter processed from each sample (8 The peanut 
butter was scored on the basis of 100 per cent with taste con 
per cent, texture per cent, spreadability per 


cent and col 


10 per cent. The roasted nuts were scored as 


tollows: Taste per cent, crispness per cent, color per 


cent, and odor 10 per cent Results tro these taste tests in 
licate that peanuts can be dred artiticially and still retain a 
palatable flavor. Best results were obtained using a ten pera 


f Peanut Butter and Roasted Nuts. The “Kreis 
tests were used in an ettort to determine the 
effect of temperature and air flow on the rancidity of the proc 


Rancidity 
and ‘peroxide 


essed peanuts tor the second season. In every case the results 


were negative tor the Kreis test, indicating no rancidity. There 
does not seem to be any correlation between the nperature 
and the wount of air and the peroxide values obtained 


Germimation. Yn each germination test a batch of 
100, kerr 


which had been hand-shelled, were 


cents wrapped in a paper towel and placed in a damp 
: place. Duplicate samples were de wherever pos 
8 sible These san ples were covered with | irlap to 


keep them dark and to hold moisture which was ap 
led 
as needed 


and the number of germinated kernels was recorded 


with the results expressed percentage basis 


They were inspected intermittently 


A tield-cured sample was included and was used as 
the basis for comparison this well all other 
quality tests that were made. From the data obtained 

hesis by there seems to be no indication that the temperatures 
120 attected the germination. Results 

44 of the germination tests also indicate the peanuts are 


not affected by air flow as long as enough air ts passed 
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tan the Virginra and North Carolina 


grown primanly for a market that places 


t 
re nel } that. 1 
b Kernels The sa ples that were proc 
ring tests were found to have a larger 
nuts than was desired 
the during the drying 
t the | ! season. This was in 
ta ind statistics departments of the 
Institute Samples were collected fron 
h rece i ditterent treatment of tem 
i ctr were sed The samples 
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The Kinematics Tractor Hitches 


same tractors with wheel-supported chisels. The wheels 
na trailing chise st carry heavy soil-reaction loads. These 
wheel loads subtract the uset power of the tractor 
shile with the ted chisel the s reacti assists in pre 


of the versatility of 


the three-link-type hitch. However, the infinitely variable fixed 


ine its performance 


10 shows the lister pitched up and down 


ne as Fig 6, namely, 41n tror 
lower link hitch 

of draft t 
tempt to intersect GU 


position of the 


rear 


down, P on the line 


hence the hitch 1s free and P wall at 


The tran 


falls below 
e of the lister is tilted forward 


to the in the soil reaction | 


will tend to increase and steepen the slope of the line of draft 


This plus the convergence and will 


mediate ground surface, therefore 


rapidly bring 
state of equilibriun without the lister bases shallowing any 
With the ip, 


the hitch ret and fu 


great amount well 


ly responsive 


plement pitched 


above QO’ so th uns fixed 


to any changes of the contr echanism 
Thus far 


the kinematics of hitches in the vertical 


idinal plane have been considered 


only 
Fig. plan view 
hitch and portrays the kinematics the linkage 


when the implement yaws in respect to the tractor 


In the straightaway position the instantaneous swing point 
the hitch falls the center line the the 


implement yaws the left, the instantaneous swing point 
lar linkage shown, the line draft passes very close the 
center the rear axle that the yaw would have small 


fect upon the steering of the tractor. The etfect the yaw would 
have 1s equivalent to that of 


to the rear of the 


a swinging drawbar pivoted 


rear-axle center line. changing 


the length of the links, their converging angle, etc., almost any 


desired steering reaction may obtained with the yawing 


the ement 


foregoing examples and their analyses are intended to 


clarity to some degree the tractor reactions resulting from 
various implement hitches. From this study the following 
conclusions may be drawn 

The position the implement relative the tractor, 


and not the type hitch, determines the weight transferred 
the rear wheels of the tractor 
2 Weight transter 
of draft, ats angle and n 
pe int ¢ 


within the tractor depends 


line agnitude, and its relationship to 


ie vertical Component of P ts added to the total down 


ward forces of the tractor, and the distribution of this load ts 
determined by the point of application of P to the tractor 


1 In a three-link type of hitch the length of the links and 


ormed by both the horizontal and vertical 


ther 
upon 


ith the hitch 


he implement pertormance 


S The 


shows two 


with a line of 


field 


tractor-mounted implement steep 


greatest advantage in the because of the 


weieht transter 
6 The 


of dratt 


free-link type hitch sensitive changes the 


whereas the hitch ts 


when the line draft 


le tixed-link type of 


PIV it P 


The maxin working depth of an implement hitched 

to a tractor with an infinitely variable tixed-link hitch ts deter- 

ined by the intersection of the force P and the instantaneous 
pivot point G 
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Heating Water with the Heat Pump 


Andrew Hustrulid and Cloud 


Memner ASAF 


SE of the heat pump principle iS gaining popularity 
as a means of heating water tor domestic use and in 


some of the milder climates of the United States for 


Space heatin An excellent discussion of the heat pump asa 
space heater well the basic principles the heat pump 
given by Penrod (1) The practical ar plication of the heat 
pump as a domestic water heater and the development ot a 
packaged unit discussed Freyder (2) and The 


principal heat source used the packaged heat-pump water 
heater has been the basement air the home. Heat sources 


used 


in other heat-pump installations have included well wa 
ter, lake water, outside air and the soul. This paper will discuss 
the results obtaine 


when the home freezer box was used as 
the heat source for a water-tempering system in which the re 
unit the freezing cabinet delivered the heat 
directly to the water-tempering tank. Preliminary experiments 
the results reported this paper 


Experimental Setup. Three experiments were con 
ducted determine the operating characteristics the heat 
pump for this purpose under varying conditions. 
series was conducted using water-cooled condensing 
unit which the water from the tempering tank was pumped 
through the counter-flow condenser means picking 
the liberated heat. The second series was conducted using the 
same refrigerating unit but placing the condenser directly 
the tempering tank instead using the counter-flow conden 
ser. Schematic diagrams these setups are shown 
graphs summarizing the results these 


This paper was presented at the ann 


1al meeting of the American 
Society of Agricultural Engineers at Chicago, Hl, December, 1951, as a 
bution of the Rural Electric Division. Authonzed tor publication 


as Scientific Journal Serres Paper 2801 of the Minnesota Agricultural 


Experiment Statior 


The authors: ANDREW Hustreiip and H A. Croup, respectively 
professor and tor of agricultural engineering, University of Min 


Farm, St. Paul 
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the third series hermetically retrigerat 
ing unit was completely rebuilt in such a is to allow 
placement of the complete unit in the tet tank. The 
arranger t the equipment as used in t { series of 
exper s shown in Fig. 1. The completed unit ready to be 
placed into the tempering tank 1s shown in Fig These tigures 


show that the complete unit 1s attached to the cover of the 


tank and is completely tree from the tank itself 
allow for con plete treedor 


This is to 
in handling the refrigerating unit 
itself. The cold-water supply entered the tempering tank at 


the bottom and the warm-water discharge pipe left the tank 


Measurements and controls for the experiment were set up 
ly The discharge from the 
was controlled by a thermostatically operated 


to be as near 


automatic as ss! le 
tempering ty 
solenoid valve The discharge and st PI ly water ten peratures 
along with the cold box and 


temperatures, were re 
corded on a micromax temperature recorder. Kilowatt-hour 
meters were used record the input the compressor motor 
and the artificial heat input to the cold box. A water meter 
was used record the total amount water passing through 
the tempering tank. The necessary data which were taken 
during the tests included: (a) discharge-water temperature, 
(b) supply water temperature, (Cc) kilowatt-hour input to the 
compressor motor, (d) heat input to the cold box, (e) average 
evaporating temperature, (f) box temperatures, (g) amount of 
water discharged, (h) total time test, and (1) running time 
of compressor. The tests were started immediately following 
the discharge of the tank and stopped at the same point after 
series discharges 


The “performance will used discus 
sing the comparative results of the experiments. It 1s defined 
as a ratio of the total heat absorbed by the water in the tem 
pering tank the equivalent heat input the compressor 
motor. The performance referred ratio 
of the total heat removed from the cold box to the equivalent 
heat input the compressor graphically showing 
the results of these experiments, the performance factor 1s 
plotted against the water-discharge temperatures for the vari 


bus conditions of the three setups 
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puch pi ting Water trom the temperny tank 
tl h the « er-tlow condenser The upper curve shows 
he re s| the evaporating temperature in the plates was 
ite Ot the ver curve represents an 
ra era rr tr ot The schematic dia 
ra he per nebt hand cormer ot the tigure shows the 
ent irfanue ent of this set 
l i shows the results of the second setup in which the 
er was placed directly in the tempering tank. A sche 
fragt t he exper ental setup 1S apain shown of 
e chart of the pray il results) The upper curve represents 
t rat te erature of approx itely F while the 
repre the re tof an evaporating temperature 
f appt te I The « iperdating temperature nor 
tere treezir ts wil sual t 
| shows the results of the tests run on the submerge 
rmetically sealed motor-compressor Three senes of 
tests were run on this setuy it evaporating temperatures of 
i 18, and 44] The three curves tormed by the sold 
t ire the re ts of plottu performance tactors agarnst 
lischarge water te eratures while the curves formed by the 
{ es are the coethaent of performance of the refrig 
erat t nst the discharge temperature. These 
ets the performance for given 


ire and evaporating temperature was 


ipproximately one greater than the over-all coethcent of per 
tormance of the refrigerating unit for the same conditions. In 


other words, by this arrangement the total heat absorbed fron 
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the heat source plus the equivalent heat input to the compres 
sor motor us delivered as useful heat to the water in the tem 
pering tank. This should be expected since the only source of 
heat loss would be through the insulation of the tempering 
All 


tank and the liquid 
supplied lamps, 


the cold box such as would require the Compressor to run from 


lines, small amount 
these tests were run at a heat lo: 


The ettect less heat 
oad and consequently lower compressor running time ts shown 


two-thirds to three-fourths of the time 


by a curve on this same Fig. 5, which shows the results ot 
tained when the cor presser running time was cut to approx 
Since the cold-water inlet to the temper 
ing tank was at the bottom and the warm-water discharge at 
the top, the average temperature of the water in the tank over 


the complete time of the test was considerably lower than the 


per cent 


discharge temperature. This explains the crossing the two 


curves since the tank lost heat the room when the average 
water temperature in the tank was above room ten perature, 
ind gained heat when the average temperature was below 
room temperature 


Table shows typical test data taken these experiments 


TABLE 

Running 

time of Tota Average Average Kw-hr Kw-hr Room 

ee disch disch input to input to temp 

hr min tgal) temp... F F motor cold box F 

WG 4 25 ASS 814 
60.4 ( 6 88 
‘ 69.74 
11K 8 i Os ( ( 


COMPARISON OF THE THREE UNITS 
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QUANTITY OF WATER DELIVERED IN 24 HOURS 
by o 2 ho. submerged unit 

operating 2/3 of the time 

evoporating temp «= -i8 °F 


& 190 
£0 
° “Ppiy 
~ Soe 
s' 
6s 90 95 100 105 120 125 


Oischerge water Temp °F 
Fix Wau tempering pacit t e submerge 

The data in this table is taken trom the tests on the submerge 
init operating at an evaporating ten perat ire of Is ft 

Fig. 6 shows the comparative performance factors obtained 
trom the three setups. These results show that the submerged 
init offers the greatest possibilities for future use of this type 
ot development. The large heat losses at the motor, compres 
sor head, encountered the first two setups are cor 
pletely eliminated in the submerged unit in which these radi 
ated losses are absorbed by the water in the tempering tank 


DISCL SSION 

paper would probably practical the operating pertorm 
ance factor were From the results obtained from 
these experiments the only arrangement which proved 
this basis the submerged hermetically sealed unit. With 
performance factor equal this tempering unit, addition 
operating the home-freezing unit, heating water just 
economically conventional electric water heater using oft 
peak electrical rates. The results show that this unit 
gave a pertormance tactor of 2 in heating water from 60 to 
discharged from the unit in giving these results was at this 
higher temperature. domestic setup during periods 
relatively high water consumption this condition would not 
true, and the performance factor would consequently 
creased as a result of the lowered condensing temperature 
Fig. 7 shows the water-heating capacity of this unit operating 
evaporating temperature and running two 
thirds the time. One very noticeable condition the sub 
merged unit 1s its extreme quietness during operation 

improvement over this experimental arrangement would 
have the complete motor-compressor, condenser, and 
liquid unit the bottom the tempering tank. 
this position the entire unit would the coldest water 
the tank and would benetit from the cold water inlet the 
bottom the tank. Starting with only the circular arranged 
motor-compressor unit, copper tube condenser could coiled 
around the unit with circular liquid refrigerant receiver 
directly under the condenser. This compact unit would then 
placed the bottom 80-gal tempering tank. The 
complete unit could mounted base which would also 
serve the bottom the tempering tank. The refrigerant 
lines and power leads the motor would then leave the tank 
through this base, giving very Compact unit 

order prevent damage the unit caused high 
head pressures during periods water consumption, 
safety waste valve would have installed. This could 
thermostatically operated solenoid valve which would waste 
water during these periods in order to keep the head pressure 
the unit safe Under normal operating conditions 


trom day to day with a properly balanced 


prof here w d be 
no water wasted by this satety action. To obtain the most 
satistactory and economical opera conditions, the size ot 


the tempering tank, the size of the refrigerating unit, and the 


amount of insulation on the freezing unit should be properly 
balanced 
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Quick Method Casehardening Steel 
Johnston 


Member ASA 


S VERAL years ago the writer noted, after cutting steel 


sheets with an electric arc using a carbon electrode, that 


the edges of the cut had become so hard as to be completely 
inworkable with tiles even hardened lathe tools. The idea 
suggested lay dormant till an occasion arose to caseharden the 
tapered cutting edge of a pointed tool, when the use of the 
carbon arc for that purpose was tried. The results the test, 
is Suggested by the previous experience with the carbon arc 
were excellent. It was necessary only to keep the current How 
down and the arc s 


rt and in constant travel to produce a 
hard surtace. One objection to the surface was that it was 
roughened some during the process This problem was solved, 
atter some experimentation, in the following manner 

It was thought that the arc was necessary, so various 
vethods of vibrating the object to be hardened, or the carbon 
rod, were tried to keep the arc short while at the same time 
the work the rod moved keep the temperatures the 
work surface down. These procedures improved the surtace 
texture the hardened area, but only partially the direc 
tion of perfection. It was noted that, when the carbon actually 
rubbed the surface to be hardened, while there was no arc, the 
hardening was etfective and with a minimum of disturbance 
to the surface. Additional trials wherein the carbon or the 
work was moved while the carbon contacted the work firmly 
produced the best case on a polished surface when the least 
disturbance to the polish was desired 

The writer this process new, takes 
having stumbled onto it, and passes it on to all who may wish 
to use it 

For those who may wish to try the method, currents as low 
as 30 amp d-c or a-c will produce a substantial case on an 
200 amp have been used with success. The carbon rods used 
were the common arc light vanety from about *% to 1% 1n 
diameter and were tapered slightly flat-faced chisel edge 

The writer wishes express appreciation James 
Worrall, mechanic our laboratory, who gave his time 
while this process 


The author. JoHNSTON ts professor of srrigation. University 
Caltornia, Da 
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Aviation 
Lehmann 
CHAIRMAN ot the ¢ ttee on Agricultural Avia ment of exist ittachments for applying ar distributing 
fet American f Avr tural} neers aterials. Some of the fundamental problems determining the 
| a tu t , sin facts ft the ditferent ¢ftfectiveness plane spraying, the relation of particle size 
; ont. aba the present to drift, are studied by agricultural engineers 
The es f tre Calitorma that about five million 
| syiat in those aerosoling, in 1951. It was stated that in 
tance 7000 acres of land were treated which 
West. ( mart area has more than doubled over a 2-year 
The opportunities outlined for agricultural engineers 
le 1 i I he rplane eit t 
in this area are limited at present to research personnel, the 
rie i fh ¢ 
tural aviation 48 Kansas showed an increase from 419,455 acres in 1948 to 
rt if j dine ents used in agri 18.979 in 1949. It as estimated that the figures for 1950 
for would be in excess of 1,000,000 acres to be sprayed. There 
i ‘ cone 
ields, a pt qual ‘ 
tural ¢ neers are mterest¢ nt ‘ 
has issued information leatlets, on this subject. Series No. 8 
if cr ips one idf Riou 
rhe by D. A. Isler, agricultural engineer, was issued in August, 
ite plane ers erators coun 
Farmers were tyanized as a state pr p at Stillwater 
j 1 tlh National I Farmer Association was This unit has been used and adapted to this type of plane by 
in itronal lying Ol or 
thea im With headquarters atsa a Hiwater 
ted that there are now approximate Flying agricultural aviation work Ohio State University, 
the research that renorte the engineering, being carried out the spring 1951, 
paper Fred E. Wieck cl (1) a test program working with T. H. Parks, en- 
prod Is in the ntrol 
the progra £ operators pr wers of che icals in he control of red spider in orna 
contol. dian ental evergreens; (3) application of liquid fertilizers as a 
uses such fertilizer and seed application for which tor wheat; (4) application seeding and 
educational pro unpossible to get around with ground equipment; (5) work 
with the state highway department on the problem of deicing 
highways; (6) work with the Ohio Agricultural Experiment 
: i Aolre Station in control of sawfly in evergreens; (7) work with the 
inufacturers the development sprayers and dusters for 
the agricultural plane; (8) work with the Ohio Agricultural 
i ati é 
on (9) work with the Experiment Station on diseases and insect 
control Canning (10) work with the rural electric 
t ent this work special 
the tag t t ‘ 
of-ways (work under way develop plane and distribu 
evelope 
tion equipment especially adapted this kind work and the 
lhere are opportunities tor agricultural engineers in each 
program has attracted widespread interest, and (11) 
t these phases of work ¢ n educational programs, in re 
t ‘ i ‘ ‘ | esen ! € “ 
Was granted for appropriation used agri 
t cers protesstot engineering, have a 
the greatest advances agricultural aviation have 
taken place since World War the use the airplane 
! it Th airplane 
whic is contr ed t he sol ‘ 
aerial dusting was tned in 1918 near Reno, Nev., by George 
G. Schweiss. Following World War I, many pilots who were 
experienced flying became stunt thers and operators dust 
R \ ing equipment Planes used tor dusting were not as well suited 
ul ¢ eer 1s t 
: : ' ; as they be, and the same is true of a lot of surplus 
t il rs cree et fe i 
! : planes used in agricultural aviation work following World 
» tine ef tical engineers ta be im the Ans 
ip} t ent hey re thoroughty 
possible better agri ral plane has prompted the USDA 
ea t those | ses oof the pre tt ! ac the 
t i and some state agricultural experiment stations to devote 
inc in cttectiy e tar power nit pray 
this problem. The only station which has 
fesire rates t al require ents, anc i tot 1 
program 1s the Texas agricultural experiment station, 
ther i COESS cs the acronautical 
: which is conducted in cooperation with the Flying 
« eer the ck ent new intl prove 
t ers, the Civil Aeronautics Administration, and the U.S 
\ s A, I laboratory was assigned to the Agricultural Aviation Project 
H 1 | at College Station, Texas, to work on the dispensing equip- 
\ rw ‘ : nent for use with the new aircraft developed there under the 
{ direction of Fred E. Wieck 
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Development Agricultural Airplane 
Fred Weick 


PROGRAM research agricultural aviation prob 
lems under way the Personal Research 
Center the and College Texas. Realizing 
the need for development the fast-growing dusting 
and spraying airplane, the National Flying Asso 
initiated the with the Aero 
nautics the U.S. Department Agriculture, 
and the and College Texas System 
The step was design, construct, and develop 
perimental airplane especially for dusting, spraying, seeding, 
and fertilizing, together with initial steps the development 
of improved dispersing equipment. It appears that there wall 
fertile for research the measurement and improve 
ment distribution for number years ahead. The second 
Stage the involves the distribution equipment 
Information the characteristics most desired dusting 
and spraying airplanes has been obtained trom the dusting and 
operators, partly personal interview but mostly 
from CAA survey which covered the entire country 
Since the field covers too large range handled 
single type airplane, plane medium size has been 
lected for the experiment with the thought that might 
adequate for substantial portion the work. Any proven 
developments can, course, applied larger 
and smaller airplanes 
airplane, designated the has been designed and 
constructed under CAA contract which became 
December 1949. The project has been aided personnel 
assigned for various periods the CAA, USDA, two air- 
plane manufacturers, and the and College Texas 
Also, many important parts including the engine, propeller, 
landing gear, and seat have been contributed their manu 


The Ag-1 airplane has been completed, except for dusting 
and spraying equipment, and was first flown December 
1950. During the months following underwent succession 
flight tests and minor modifications and refinements. Then 
from June through October, 1951, it was taken on a demon 
stration tour the CAA. This tour covered over one-half 
the United States and many different agricultural areas. More 
than 500 pilots, mainly operators dusting and spraying air- 

This paper was presented at the annual meeting of the 
Society of Agricultural Fa 


American 
ineers at Houston, Tex, June, 1951 


Weick, Personal Arrcratt Research Center 


The author: Frep 
A. & M. College ot Texas 


planes, were given an opportunity to fly and evaluate the aur 
plane, and study the con 
tor possible further modifications 


ents will be used as a guide 

The airplane has now been 
returned to College Station for further development, particu 
larly with regard the dispersing 


nent 


LOADS 


The suggested amount dust spray load carried 
trom 400 most the suggestions ranging 
from 600 1200 The airplane designed carry nor 
mal maximum dust spray load 800 with provisions tor 
overloading 1200 under unusually take-otf and 
operating conditions. The airplane has been designed take 
any promising form of dispersing equipment at least tor ex 
perimental development. Separate dust hopper and spray tanks 
are provided that the operation can switched trom dust 
ing to spraying at a moments notice when conditions make 
this desirable, which 1s often the case. The tirst installations of 
dusting and spraying equipment the suggestions 
Hedden the U.S. Department Agriculture 


Distribution The usual present distribution trom 
spreader from single central hopper not uniform 
because too concentrated the center. that 
improved dispersing equipment, probably including means for 
metering, developed further improve the 
planned measure the distribution pattern obtained with 
the best available present-type venturis and spreaders, and 
attempt improve them. hopper has been provided 
the fuselage tor this part the program. addition, space 
has been provided the outer wing panels the same total 
hopper capacity case appears desirable for more 
form wider distribution disperse the material trom 
positions some distance out from the center the airplane 
Provision has also been made for possible large ducts passing 
out through the wing case found necessary flow the 
dust out through manifolds, as in the case of spray, and dis 
perse number large nozzles along the span the 
wing. hoped, however, that satisfactory distribution can 
obtained with simpler means 

Dust, some which highly inflammable, should kept 
safe distance from the power plant exhaust and clear 
the pilot possible. The latter facilitated dispersing 
from under low wing 

Loading must easy and quick. The low-wing arrange 
ment leaves the fuselage hopper entirely clear. The 
wing hoppers low-wing should facilitate loading 


A view of the Ag-1 airplane developed at the A. & M. College of Texas 
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gy or losing later: ntrol. The problem of attaining a 


responsive enough lateral control at low 


ft t a difficult one and 


ocethcents 1 
quick lift coethcents 1 


special means 


heen provided, including the use 


will operation all controls ing 
ments should extremely simple, because the pilot 
10 by controls are Cut to the minimum possible and an attempt has 
ining been made locate them that they can operated easily 
1 Ir by teel alone. It is thought likely that a single-flap setting can 
dusting, and landing 
ae be Adjustable seat and rudder pedals are provided to cover the 
‘ ditterent conditions of operating and cruising, and for pilots of 
the litterent size 
Provisions tor flying daylight and after dark are 
accessible required by many operators. These include position lights and 
nt lighted basic blind-tlying instruments (turn and bank, con 
eee pass, and sensitive altimeter ) 
{ Field of Wren An excellent view, forward and down, 1s 


tant for low-altitude dusting and spraying, and tor 


ot fences, trees, wires, etc. Making turns at low 


the end ot each swath requires a clear field of view 


st. Configuration for this purpose. Some pilots desire a clear view 
r that to the rear in order to see the swath they have been laying. A 
good view ahead over the nose 1s desirable for taxung in small 

witator nprepared fields 


LOW-WING MONOPLANEF FULEFILES REQUIREMENTS 


the 
clutet It appeared that the arrangement t best fulfills most of 
these requirements would low-wing monoplane with the 
ss itis pilot located high and in the front, and with a flat engine (as 
there i tractor arran ment 1s used Ir prove {view over the nose 
can be obtained in flight by operating with the flap deflected to 
enable i suitable angle 
oot Protection of P Adequate protection for the pilot im a 
crash a extremely i portant because 4a certain number of 
crashes can be expected due to continued operation in close 
proximity to the ground. Full use has been n of informa 
crating tron ay ible trom Cornell University s medical college crash 
t sort injury researct From the standpoint of protection in a crash, 
would desirable locate the pilot the tail end the 
h this urplane, with a large amount of structure ahead of him. Our 
tonal design, which 1s a compromise, locates him in the center of the 
above the rear portion large metal wing, and 
it ult behind all loads. The tield of view as favored by locating hit 
ke otf i high in the fuselage A very strong seat, a seat belt, i 
tended shoulder harness are provided, capable of taking a load of 
ttt We The shoulder harness ts fitted with an inertia reel giving 
ranved — treed to the pilot under ordinary conditions but locking as 
ing ut soon as a crash and ats resultant deceleration occurs, The pilot 
can lock the shoulder harness in advance it he desires 
ting I In order to make the shoulder harness easy to use (and 
ht speed somewhat awkward not to use) the lower end of the left 
rplane shoulder strap has been linked permanently to the left side of 
imatel the belt and the lower end of the mght shoulder strap to the 
with a right side of the | The pilot then has only one buckle at 
a tull tachment to handle, and it appears that the arrangement 1s 
being accepted by the pilots as a substantial improvement 
ry flight \ pilot's headrest ts provided strong enough for a turnover 


ned and guards are provided from the front the open 

cockpit to detlect wires and branches over the pilot's head. A 

hours cable is stretched from the headrest to the top of the vertical 
was been — tin to detlect such wires over the tail or to cut then 


¢ maintained easily and repaired quickly in order 
operation without loss of time during the busy 


rove 

Provi attempt has been made have all parts rugged, 
power simple, and extremely reliable 

is high It was desired to use an engine that is in production now 


available, and one that is also 


with parts and service e€asi 


red to be avatlable general use several years from now 
rply and Because the cost of a flat engine is approximately two 
mgt ot thirds that of a radial e of the same power, it appears 


wl } the pra speeds and very high 
red if a mechanica ader 18 USE to aid in 
fired wait thet rubber net These 
a tistactor \ irve oval 
a4 eaned t tank Sa 
€ chanped as the develoy 
ted the space be 
j 
the are t the open and 
ent t the iif ine 
the drag and power require 
that riety of will be expe 
irt he destrrable tor herbicides clearance 
for Serre crite 
+} is first insta 
red 
that the t pand a 
he erated only when needed. It does 
‘ P 't raf tr yin, 
ty the tvpe of drive ise 
intial and heavier. I plant 
crnent wet teat f 
P P otort mye tl spray T 
Give 
te be capable at 
j ote wathe i distance «ft a Mile 
eas reasonably larve wheels ar tir 
e tried with special provisions tort 
se wheel which can be held 
hieh- lift a the entire tak 
hye esired crat speeds for dusting of spravi 
sith | val ivatlable for 24 
For sate f tw le bouvane 
} These peeds are being Line 
ka } ri a span i 
pans 
he 
tistactory te sta raters, and has been o 
at three quarter power tor two to thre 
aerators t tour hours | 
provide for vernence in ferrying a for operations at 
ts ny Stations the airplane | 
rere In order to meet these performance requirements the ex to Keep it in Pe 
pet ental airplane prov cd Ww i 
ai sions are ide alse tor possible use of engines of higher ae 
altitucte 
ike sharp turns at the end t witl 
a3 
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that in the near future 


flat engines will be the only ones ava 
The selection of a fi 
engine was strongly intluenced by these reasons in addition to 


the main one better field view for the pilot. The airplane 


able in the sizes being considered here 


design has been arranged, however, that the entire power 
plant section ahead of the tire wall can be easily replaced by a 
radial installation desired 


alumuir blades because of their ease of re 


propeller 

pair. If satistactory take-off performance can be obtained, it 
simplest trouble-tree 


i would give the most reliable 
A number of operators, however, teel that a variable 


service 
eller is desirable because of the improved pertort 
one having aluminum-alloy blades. The 
fitted with a one-piece alumur alloy propel 


nparative performance tests witl 
erent schools of thought regarding whether 
ld be of sheet metal, or whether fabric 


be used over a steel-tube fuselage. Man 
ll operators preter the steel tube and fabric structure 


because they now have facilities and experience for repairing 


ther The larger operators, however, have tacilities for re 
pairing all-metal airplanes and teel that the work can be done 
at least as quickly and cheaply. Considering advantages of and 
the trend toward all-metal construction, our 
plane has been fabricated trom metal. Simple sheets with 
single curvature have been used which can be repaired rela 
tively easily in the tield. The wing-hinge fittings and parts of 
the control linkage have been cut from flat plates of readily 
obtainable material, mainly unheat-treated chrome-molybdenun 
steel and 24ST al 


iminum alloy. No castings or forgings are 


used. On the basis that the airplane was constructed in this 
simple manner small shop with little equipment, 
pears reasonable that repairs in the tleld would be relatively 
easy to make 

As many parts as possible have been made easily replace 
able, including wing tips, stabilizer tips, landing gear, tail 
wheel, etc. Where possible, parts requiring maintenance have 
been placed open that they are easy inspect and repair 

The landing gear 1s of the simple spring-steel type devel 
oped Wittman and used Cessna. This type has very tew 
moving parts and requires practically maintenance except 
for the wheels and brakes. The tail wheel 1s also supported by 
single-leaf spring 


throughout the busy season. coastal areas the air may 
both moist and salty. The airplane should, therefore, have 
finish withstand these conditions, well the ravages 
direct sunlight. this regard metal covering appears superior 
to fabric 


Corrosion from Chemicals. One of the major maintenance 
problems that caused the agricultural chem 
icals, particularly the The following two 
are being made to take care of this problem in our experi 
mental airplane 

The main that come contact with agricultural 
materials are protected vinyl base which has been 
recommended Battelle Memorial Institute resist all 
the main corrosive chemicals involved, and which has been 
found effective against representative fertilizers corrosion 


tests of our own 


2 An attempt has been made to construct the airplane 


simply and that easy clean thoroughly. This has 
been facilitated the use simple open-metal structure, 
accessible from both sides, and suitable tor flushing with a hose 


MEASUREMENT OF DISTRIBUTION 


are the process establishing measuring station 
over which hope all forms aeronautical dispersing equip- 
ment for agricultural materials may be flown, and the distribu- 
tion pattern measured. The initial plan obtain cross 
section the swath obtaining samples located 
mately apart over lateral distance least 100 


Amor 


sity of the r 


g other things it appears desirable to evaluate the den 
atertal distributed in terms of the weight per unit 
area; for example, in pounds per acre. To obtain this value 


with as little laboratory labor as possible and as quickly as 
possible, we are collecting the dust or spray on the pans ot 


balances and weighing it immediately atter it talls, without 


disturbing it in any way 


Starting in this direction we have reworked 21 inexpensive 
balances (pulp type). In place of one pan we have 


ot thin aluminum sheeting, which extends over 


alance and collects the d This is sup 


ported directiv on one Knite-e lye and is maintained in a sub 


tor spray 


stantially horizontal position by means of a weight supported 


on a post extending directly below it. The plattorm is made 
16.625 in square, because an even weight of 20 mg on this area 
dient of one pe ind per acre The balance is sensstive t 
about Img, which corresponds to 1 per cent at a spread ot 
Yib per acre 
PENDULUM BALANCE ARRANGEMBPNT SAVES TIME 
In order to obtain readings quickly without balancing each 
load individually in the usual time-consuming process, we have 
devised a pendulum balance arrangement which gives a direct 
reading on a scale tor values up to 200 mg (or lO lb per acre 
This has been done extending the usual pendulum arm, pro 
viding a new scale reading trom 0 to LOth per acre, and 


adjusting the weight on the pendulum to correspond. For 


quantines greater than 10 tb per acre, coarse weights represent 


ing this amount are added, sufficient to make the pointer bal 
ance on the scale, and the intermediate quantities are read 


trom the scale 


In order to cut the oscillation time down to a reasonable 


betore a rea 


amount ng can be taken, air dar ping has been 
The entire 


box. During the dustin 


resortes j 


IS in a Seale 


g Of Spraying operation the plattort 


forms the of the box and is clamped into a position re 
moved trom the knifte-edves of the balance. During the weigh 


Ing operation a cover 1s put over the box, sealing it from out 


side air currents, and the plattorm is lowered onto the knife 


edge the balance control trom the outside. the 
pendulum swings, the platform moves up and down and the 
can be controlled to a tine point by adjusting the 


space between the plattorm and the sides of the box. At a 
Clearance of 1, 1n the pointer comes to rest in approximately 
30 sec, which appears optimum at this stage of our 


progress 
A window 1s provided for reading the scale fron 


the outside 
and a door is provided tor changing the coarse weights 

As is usually the case in the development of a new tech 
nique, a number 


of dithculties have presented themselves. The 
greatest of these has been the condensation of moisture from 
the atmosphere on the weighing pans and other parts of the 
balances, and the evaporation of the condensed moisture while 
conditions as possible we have found it advisable to run the 
tests in the early morning just after daybreak. Under the 
atmospheric Conditions existing at that time of the day, im 
mediately after the covers have been removed, dew has formed 
on the balance pans at rates as high as 10 of 12 lb per acre 
Our experiments have shown that the dew formation can be 
minimized keeping the air temperature inside the balance 
box degree two higher than that the outside The 
most important single factor, however, has turned out 
extreme cleanliness of the pans, for the dew formation seems to 
one that 1s hardly noticeable 


When the distribution of spray is being measured, the 
evaporation the spray itself after has collected the 
pan 1s also of Course a source of error. The rate of evaporation 
has been found to be low enough, however, so that in the short 
time required to weigh the material after it has fallen, the 
error produced 1s not excessive, probably well under 10 per 
cent in most cases. After suthcient data have been attained to 
give relationship between this evaporation and the tempera 
ture and humidity of the air, it should be possible to apply a 
correction that will substantially eliminate the evaporation error 


At the present time usable results are being obtained al 


che 
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Fuels for Defense Production 
Agriculture 
Sharp 


4 Me AS 


y THE last three decades tractors and trucks have replaced 
horses and €S aS a major source of 
te 


| agriculture 
re less tl 40 per cent as iny horses and mules on 
tar is he wer year of 1918. The horse 


hh at 5.000 in ¢ 169,000 in O accordin 
t USDA Bureau of Agncultural Economics report. To ade 
puate replace this nation s 3,550,000 tractors on its farms in 

1 would require (allowing 15 hp per tractor and an output 
f O85 hp per horse) near "0,000,000 horses and mules 
Ass there are 2,500,000 temale horses of breeding age in 
the United States, in 10 vears we could only hope to bring the 
total n ber of work animals to possibly 13,000,000. This 
situation alone would spell certain disaster in peace or war in 


became entirely 
to lack of motor fuel for 


the event we dependent on animal power due 


agricultural use 

During the period 1918 1950, acreage harvested crops 
ised producing feed for animal power agriculture 
creased trom 90,000,000 to 25,000,000 acres. The U.S. total 
harvested crops in L918 was 362,000,000 acres and 364,000,000 
The 65,000,000 acres released from 
power feed area, one-sixth the total acre 
harvested crops, became available for production 
food and fiber for human use 


acres in 
the animal 
age of 


To return to animal power on American farms would cut 
the productivity the present-day farm worker half, ac- 
cording data from the Almanac for 1950, which 
shows that employment compared with total 
employment was 30.9 per cent in 1910 and decreased to 15.9 
per cent in 1945. This means that more than 7,000,000 workers 
(to make for the near per cent reduction output the 
present day 7,300,000 workers on farms) would have to be 
pulled out other industries and possibly the armed forces 
maintain our present output of food and fiber with animal 
This would throw the nation’s labor supply danger 
ously out balance. 


While true that some the workers, the population 
shift away from farms the last years, have entered the 
equipment manufacturing industry (about per 
tar the greatest proportion has been absorbed other indus- 
tries vital national defense which contribute little food 
production 


further complicate converting back animal power 
would the problem replacing nearly all present-day im- 
plements the Mounted cultivators, planters, mowers; 
trolled plows and disk harrows would all rendered com- 
pletely useless with return animal power. difficult 
estimate the number tons steel, already short supply, 


which would be required to revert back to horse-drawn 
implements 
these the excessively high number 


workers that would have to be commandeered from other vital 
industries, the drastic reduction of available food for human 
consumption draft animals were féd, the scrapping 
nearly all present-day implements and subsequent replacement 
horse-drawn tools, and the long time 
more years) which would required for 
tive horse and mule population built show beyond 
shadow doubt that any notion that our nation’s agri 
culture could possibly return to animal power would be absurd 
and completely infeasible 
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Graduate Program Agricultural Engineering 
Farrall 


MeMBER ASA} 


ANY schools now tind that it 1s impossible to develop 


trained engineer tour years, 

that is, a man who has the training which ts needed 
for outstanding leadership in teaching, research, or industry 
In an atte 
to a five-year curriculum in engineering. However, it 1s be 
lieved that a relatively small percentage of the total number 


t to remedy this situation, some schools have gone 


of engineers have the interest and qualitications which w 
nake it worth their time to take a fifth year when they 
be out getting experience in industry. For that small percent 
age of outstanding individuals, who wish to tit themselves tor 
nore specialized training and who have the capal ilities for 
outstanding development in leadership, the graduate program 
has much to otter 

There are many opportunities for the man with the mas 
degree the PhD degree. leading institutions the 
present time staff members tind that an advanced degree such 
viduals with PhD. Industry has hired our graduates with 
the advanced degrees premium 

would appear that the future growth and welfare the 
profession will depend great extent upon the leadership 
are able develop within our protession. Here op- 
portunity for the colleges select outstanding young men tor 
further training and indoctrination which will them 
leaders college and industry. must have men the 
same high training and caliber agricultural engineering 
other protessions 


for Graduate Program. The success 
graduate program depends good many things. (1) 
capable and well-trained statf that can give the proper guid 
ance the resident student necessity. (2) Facilities should 
available which will enable the student accomplish some- 
thing worth while. (3) A system for proper selection and 
evaluation for students essential. and waste 
time accept graduate students who not have the intel 
lectual, moral and character requirements for leadership and 
development. (4) important that there available suf 
ficient funds that the graduate student may 
complish something worthwhile. (5) There should proper 
atmosphere spirit around the institution. should encour- 
age individual thinking and the broadening and development 
the student, not only along the technical lines, but the 
broad aspects education. (6) The program should well 
organized that students are properly orientated and cer 
tain amount guidance Some people the past 
have thought that the method throwing man and letting 
him sink swim, speak, was good way develop 
graduate student. believe that certain amount 
ance necessary the interest efficiency and the proper 
development the student. Michigan State College all 
our graduate work the agricultural engineering department 
under supervisor graduate students who assists the 
students every way possible. Students are, however, 
signed individual instructors since there are more students 
than one man can handle tind this system works 
very well. (7) necessary have certain minimum require 
ments for maintaining the graduate status 

Each our graduate students required follow course 
of study which 1s tailor made to suit his requirements. It 1s 
based, however, upon considerable emphasis mathematics 
} 


and physics as basic sciences. Supporting courses are taken 


from other departments, including chemistry, electrical engi 
neering, or whatever 1s needed to make a satisfactory program 


r mec x ee 
x resear er Chicago, 1 Decembe 
The a r A. Farra x 
Mut State ¢ 


credit Can be given 

An important part of the graduate student's program ts the 
research problem and the writing of a thesis. In connection 
with the asters degree approximately one-third of his total 
credits are given for research and in the PhD degree program 
ipproximately one-halt of the credits are for research. This 
en 


phasis on rese irch serves to give the student an oppertunity 


to do some ori and to plan and execute a 


systematic researn 


the preparation of reports. There is ample opportunity for the 


so gives him experience in 
student to express his orginality and to develop good work 
habits and research techniques in connection with this: pro 
gran We also try to broaden the student's general training 
and develop his personality 


Graduate Studeni There are several principal 
graduate research assistants, and graduate 
the program of the one-half time graduate teaching assistant ts 
made that will spend approximately hours 
week assisting some teaching The remainder his 
time given taking regular college and working 
research problem which will write thesis. Most 
the graduate teaching assistants are tinanced directly the 
college 

spend about hours per week some research problem and 
the remainder of his time going to school. His research problem 
may be an experiment station project or some problem in 
which the department interested. usually arranged 
that the student may use the research problem tor his thesis, 
although this not essential. The graduate research assistant 
is usually financed by the college directly or from a grant-in 
aid from foundation some commercial concern 

The graduate tellow usually individual who also 
spends about hours per week research problem and the 
remainder his time going however, graduate 


fellow is usually supported financially by an imdustmal con 
cern, and it is st 


ipulated that he must work on a= specific 
problem which ts outlined by the sponsoring organization 


Graduate A 


p and Fellowship Program. This is 
one means of providing tinancial assistance to the graduate, 
both in the way of helping him to defray his operating and 
living expenses and also providing certain amount operat 
EXpenses many Cases 

We look upon the graduate assistantship as an incentive 
for capable students to take advanced work. [In most instances 
the actual pay which the assistant receives is only a small frac 
tion what really deserves. However, does serve help 
him along with his graduate training program 


and for that 
reason great value. enables many young men 
take graduate work who could not otherwise 


I believe that the industrial research program is of particu 


lar interest. Under this program an industrial concern may 


paying assistantship of, say $100 $150 per month the 
student. Usually some operating tunds are also provided. Such 
a program of course, 1s of interest to students who may wish 
to take vanced work. However, I believe it is of even 
greater value the sponsoring concern 
ed, and I believe 
dustrial concerns have been satished with the results 


if own exper 
ence we have been very well satisti 


program, since the money so contributed not only 


develop a young man, but in most instances it also 


plishes some research program of value to th 


pany rto 
the profession. In some instances the proble studied is of 
particular interest mainly to the sponsoring compat How 
ever, in many instances the work 15 of general nature which 1s 
f use to the industry (Continn 
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Instrumentation Agricultural Research 
Waldo Kliever 


Member ASAE 


Hike «. ittee on Instrumentation and Controls was set 


by the ASAE tor the purpose of studying means tor 


the improvement of research, produ Nn, and processing 
wnieulture through efficient use of instruments and controls 

It was telt that one eans of contributing to this objective 
A i be to accumulate certain experience data so that re 
earch workers yht reter to various individuals tor informa 
tion on instrumentation problems. This data was contributed 
A tota f 72 institutions, compames, and individuals and 
relates 150) people with certain instrun lon experience 


The Committee appreciates the interest shov these people 
n supplying the data included in the report and hopes th 
further exchange of instrumentation experrence will follow 


information should be directed to Karl Ho Norns, Agr 


Such 
ltural Research Center, USDA, Beltsville, Md 
ce the cor plete instrumentation experience report is 
engthy tor publication, at will be made available to anyone 
sishing a copy on request to the Society headquarters ofhice 
The report a es measurements of temperature, humidity 
ture im materia position, pressure, fluid flow. liquid 
evel, gas, power (transducers), radiation, color, and other 
In st cases these classitications are divided inte Various sub 
heads according to the basic principles emploved. The tollow 
ing tabulation lists the various measurements reported and the 
her ft individuals reporting experience in each veneral 
atior The complete report reterred to above includes 


as having ex 


the names and addresses of individuals reporte 


perience with each of the measurements 
PMPERATIL RE MEASUREMENTS 


Shelters 2, cattle stalls 2. animal sur 


tace |, skin temperature 1, psychroenergetic laboratory 1. ou 


bation 1, brooding 43, poultry house 2. broiler 1, poul 

{ Fruit retriperation 1, tood processing 2, tood treez 

rate heat transter in food trozen tood studies 4. trust 
ind vewetable transportation storage and handling trozen 
truits amd veyvetables 2. milk 4. exes water 12, convectior 

sulphuring 

f Storage temperature 1, gram storage hay storage 

potato sterave &, sugar beet storage 1, silage 4, drying 


frying chamber 1, toerage drying 4, cotton dmer hay dryi 


ind curmg LO, grain drying 4, drying flax retting | 


bacco barn temperature 2, tobacco 
ring 4, tobacce oven control 1, tobacco leat temperature | 
tobacco temperature rail shipment 1, seed sterilizer 2, process 


ne fibers | 

Lguipmes Heat-exchanyer tests |. heat pump studies ‘4 
retriveration heat-treating |. engine testing 1, electric oven 

fame cutett 1, gas burner control 2, LP gas control 

tor winding temperature 1, ammonia tank teniperature 

Musterral Heat transter studies 6, structure studies 2 
fire resistance stuctes 

by Aur 22. air conditioning 4 
weather 4, trost: contre 1, ventilation 3, tarm buildings 3 
t ising researc! 

Other Wet and bult calormetry 2, dew point 
sensing 1, thermoelectric cold junction 2, liquid 1, sample 
temperature storage cold box manure pack ten 
perature S. process material 1, process control 3, purpose not 
Spee ce { 


Hii MIDITY MEASUREMENTS 


Farm butlding environmental studies 4 
Report of the ¢ tron a Controls, 
The a Warbo et ese Minnean 
Honevwell Ree Minneap M ( Committee 


barn ventilation studies 11, brooding house studies 
poultry house condition poultry 


Food. Food storage fruit storage transpiration studies 
tresh and frozen fruits and vegetables storage and handling 
and frozen fruits and vegetables storage and han 
dling fresh and frozen fruits and vegetables freezer storage 


Grain storage 10, seed storage corn storage 
potato storage 6, potato storage (sweet) 1, forage storage 2 


crop conditioning drying studies dehydration studies 

grain drying drying hay curing tobacco curing 

sugar beet cooling vapor pressure tobacco 

seed processing 1, grain moisture content 1, seed moisture 

measurement with salts cotton ginning equilibrium mors 


ture tests content wood processing 
long vegetable hydrological studies 
Equipment. heat-exchanger tests heat 


studies 1, engine testing 1, fan testing 1, condensation 


Mastersals. Plywood tire-resistance studies 1, lumber 4 


Weather and conditions 21, air 
tioning weather farm home studies room 


reading 2 


Drying chamber studies measure absolute humid 
handling condensation control check hygrothermo 


graph purpose not specitied 
VALUES 

products 4, seed storage 2, seed processing 2, cotton 1, silage 3, 
conductivity hay 21, hay-hot 
submersion bedding straw litter flax straw flax 
linen processing long vegetable dried fruit 
environmental studies storage and handling fresh and frozen 
truits and vegetables dairy products (nylon 
insulation wood and wood products lumber 


glue studies drying experiments purpose not specitied 


forage 


Measurement. Drawbar dynamometer 
pull torque dynamometer dratt studies weight loss (in 
sensible) barn design pretabricated wall panel tests 
truss beam tests grain pressure bin walls 


aboratory tests 4, machine member stresses 2, refrigeration 1, 


wind direction 

Air gas pressure human energy 
studies 1, barometric pressure 2, static pressure 1, vacut 
system studies hydraulic pressure drying experiments 
ing storage and handling and frozen fruits and vege 
tables sulphuring crop conditioning grain drying 
6 grain Storage | 2 


drying sugar beet cooling flax 
drying hay drying silage studies irrigation studies 
water holding studies water flow studies process con 
ditions wood impregnation studies plastic surface and 
adhesive studies wind tunnel hay blowers heat pump 
studies 1, refrigeration 8, ammonia tank pressure 1, pressure 
artesian wells drawbar dynamometer 11, engine dynamom 
eter 5. engine testing 3, engine detonation 1, fan testing 1, 
dratt control purpose not specitied 

29, air velocity through grain air 
velocity through hay water 12, water (weir) liquid flow 
air ventilation studies structure infiltra 
tion 1, determine duct center factors 1, process conditions 1, 
tood processing studies transportation studies fresh and 
trozen and vegetables storage and handling fresh and 
trozen truits and vegetables crop drying equipment tests 
drying grain drying hay 


(Continued on page 368) 
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fiber weaker 


ade from henequert 


twine 
twine because heneq 


Imported bale 
ven 15 one of the lowest 


ade from get 
« nequen tw ine 


When you buy 1H baler twine you get twine m 
uine sisalana t ber which has been prove® best by test Use than sisalana 
of sisalana hber makes it possible to guarantee full strength, grades of hard fiber grow? Tests show that be 
bale of IH baler twine Read these is weaker and experrence has proved that weak baler twine 
means extra work and extra time in handling and scoring 


exght in every 


H baler twine Judg if, You'll Anow 


length 
facts about 1 


tor yourse 
your hay and straw 


you're buying the best 
1 BALE OF HENEQUEN TWINE MAKES ONLY 
BALES 


OF HAY 


(26 inches long) 


henequen tw ine 
twine 


bale with the averag 
t bales of hay Pe 
ess trouble tree baling 


That's all you cas 


bale. This means tewe 
yr refills, 


¢ bale of 
_extra ume 


squen twine 
bales of bay 


akes an average © 
ported hene 


§6 more 


A bale of TH baler twine ™m 
inches long) of hay. A bale of im 
s only 444 bales You get up 
i cwine 


more stops te 


and work 19 handling and storage 


average 


from each bale of I 


twine 


pound of heneques 


round This is the average length pet 
aly 190 teet per pound You can never 


Sometimes you get o 


>25 feet to the f 


ge -- 
nore to every 


saranceed to 
1,000 feet 


bale, giving YoU 
juen twine 


1H baler twine 


9,000 feet tO the 
be certain 


or 
bale than ¥ ith henec 


age tensile strength of only 265 pounds, it 8 
S bale, with 


f 325 With an aver 
€ weight 


not practical averag 


to make the 


ile strength o 
es its te nsile 


roven 
to bale firm securely tied bales with 
handling and storing heneqt 


strength drops 45 low 
ne 


ble if you get 


average tens 
Sometiat 


1H baler twine has 4 P 
You may have real trou 


js, enabling you 
twine breakage in 
yor of TH baler 


h the needle eye * it 


ren twine 


241.5 pounds 


pounc 
as 


out tear ot 
his low 


UNIFORMITY — Every fe 


ine is uniform resting ¢ 
n baler twine not 


hout bunching 
Some of 


Imported heneque 


and runs smoothly throug 
or —s There are 0 delays, 2° stopping © clear twine UNIFORMITY 2? 
tangies- uniform Sometimes tt runs thick, sometimes thin 
CONTINUAL TESTING of IH baler ewine during manu it is knotty. Some of it has a lot of loose strands. These 
facture assures you that every bale you buy will be of the undesirable features will make trouble at baling tome 
ality, that 1 will always pass the quality 
TESTING 22 2—You dont know whether of not ws tested 
it does not meet the tests for 


s claimed for Modern tesung 
d in manufacture assure you of for quality 
quality used in the ma 


We do know that 
nufacture of 1H ba 


same standard qu 
and quantity specification 
methods and equi 
quality bal 


ler twine 


pment use 


er twine, always 


ng, no twine breokoge 


aling. with no stopp" 
consist- 


insist on 1H baler twine 


To insure trouble-free b 
twine monufoc 


to get more tonnage per 


ently of superior quolity, 
tunng experience behind it Order your supply now 


NAME 


ADDRESS PHONE 


ars 


This 
rom henequen fiber about 
sisalana, will baler 
shown 
the 


American f. 

ican tarme 

everywhere. International Harvester deal 
ealers 


Internati 
ational H 
orv 
ester products pay for th 
emselves i 
n use 


Oto. wier Ir ors an wer Un niger n reezer 

Trucks Cr 

Mot T k oe awler Tract Pp. t Ref t F 

s d Power Units e 
gerators 
and ez 


> 


AGRICULTURAL 
NGINEER 
ING r] 
une 195 


McCormick Farm ment and Farmall Troctors 
Equip e and Forma 
General Office, Chica 1, 
9g 


INT 
ERNATIONAL HARVESTER 


FACTS you should know about baler twine 

| 

Tensile Strength 325 Tensile Strength 265 
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ound lectro ion oil mo > 
tensi eter 1, animal counting 1, viscosity 1, loads, stresses 
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Research 


dry ring curing-duct Graduate Program Agricultural 


The Sch Contribution juestion 1s often raised by 
eter 
j ; concerns who support as to what the 
F : ( eve contr es to gr are a tew of the 
i 1, Ca 4 ine re portant contr tions 
er ischarge crop spra equit 
t ecified 1 Space and operating tacilities 
1. water stage recorders 3. silage hice easure 4 Maintaming an osphere of inquiry and researcl 
\ water mater ; satensit tre which is necessary in order to stimulate the young investigator 
transporta and able request and usually obtain consulting service free 
cont es |. storage and handling fresh and frozen fruits an of charge trom any department on Campus if, in his opinion, 
euet es 1. ait fuel rat eter 1. exhaust alysis 1 they can be of assistance in the solution of his problem 
Ordinarily the sponsor of assistantships contributes financial 
support, ideas, and encouragement to the graduate assistant 
testing grinding tests power cor 
When the contributions of the sponsor and the educational 
4 current dyna eter |. air con 
5 ae instit m are added up, it will be seen that the graduate re 
put spec i 
search assistant has a tremendous amount of help available to 
Cotton tit investivgatio test 
radio ntrared, visible, ult 
Hect Forte on visit nd ultravi 
wer cei ? liant heat te 
| eat lent, the sponsoring company and the educational institution 
t cure toves |, wall surtace heat sses 2. radiation 
structural wally and housing Graduate Students. The importance the grad 
program indicated the increasing number grad- 
’ cat f W Stor € and itton 
when jobs are quite plentiful. At Michigan State College tive 
heat fthow tr in il skin heat tlow cow to floor 1 
vears ago we had three graduate students. During the tive 
tt propert t fabrics 1, wall ¢ Cctron, ther ) } : 
ial? ns years, the number has increased greatly and has averaged from 
pile ca rated KS crete Walls, corn tiler 1, heat 
a o >) students per quarter year, and even at the present time 
t ra rave Stuctes tresh and trozen truits and j 
with the tremendous demand for men, the enrollment our 
\ eta 


program holding well. Our graduate students 
cattle general high caliber young men who could out and 
yolk and good job any time they desired, but they have decided 
studies L, dusting and spraying studies with tracers 1, soul prepare themselves in a more thorough manner for their life's 
curing research work. The fact that many them have been able obtain 
Other Process assistantship fellowship has made possible for them 
1. structural analysis of tibers by light emission 1, high speed to obtain this extra training 


strobe electric graduate program for training specialists and leaders 

triyeration calormumeter 1. laght meter 1. tobacco leaf. re means of obtaining outstanding men who can help to solve the 
transmittance photographic analysis problems today and tomorrow 


iltural engineering laboratory at 


CoUTSES 


ils behind the applications. 


q 
R KIRA PCTRIFICATION SHORT COURSES 
crop drving a ury-stable ventilation In holding tk 
a ally vears, the agar moe department has emphasized teact the (hs 


Top efficiency demands 
“total engineering” 
screw conveyors 


LINK-BELT integrates all 
components give you the 
right screw conveyor for 
your machines 


Whether your 


is conveying, elevat ng, feeding, mixing, 


screw conveying problem 


blending or spreading, you'll find the 
right answer at Link-Belt 

Link-Belt Screw Conveyor components 
are “totally engineered.” That means your 
lesizn needs are analyzed—every compe 
nent 1s matched to the exact requirements 
of your machine. And Link-Belt Screw 


Conveyors are accurately made to insure 
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easy asset h a t 
operation 
Your Link-Belr representative can give 
u tull intormation on the extensive line 


ot Link-Bele Screw Conveyor comy 
Compare this comy lete choice of quality 
products with any other and you'll 


hoose Link-Belt every time 


SCREW CONVEYORS 


LINK-BELT COMPANY: Chicago 9, Indian 
apolis 6, Philadelphia 40, Adanta, Houston 1, 
Minneapolis $, San Francisco 24, Los Angeles 
33, Seattle 4, Toronto &, Springs (South Atrica) 
Sydney (Australia). Offices in Principal Cities. 


This modern McCormick 50-T hay baler utilizes Link-Belt screw conveyor its feed- 
ing mechanism. The I-H machine also incorporates Link-Belt roller chain and sprockets 


LINK-BELT builds augers 
and screw conveyors 
for farm machinery 
all types 


~- 


Forage harvesters 


hole 
diggers 


469 


af 
Combines 
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Centennial Engineering 


Le K 
{ 
( ‘ 
( 
( Ney Foren 
tis 
ging for ‘ Tt 
re t every pha ‘ 
‘ heing highly ected to sf alized 
it w present a ppor 
pproepria hard « 
tithe pay t ined 
where the r ay 
t 
Museum of ca 
enkineering prowr ‘ fhect rwa 
It five ve people 
1 i presentat w all the art t the 
wener pul It thr zh the 
it w be the star at s 
ta Century of Eneineer Prouwre t te 
pment Tt wall base its appea nter 
. » the emot t the story will be there 
cme w tor itself why America t 
ahatow fo to preserve it a w casily it might be 
props ‘ ontroverst political issues, it) wa 
‘ t trial growth ! have educa 
tor wit ‘ ast mie Ant the 
{ Our system of tree enterprise has giver 
t ot be changed pot of wold at the 
ow 
The will be 
t caching the 
t 
© general 
mot t a book 
1 Make k he both 
‘ Pree 
aineer has true role 
‘ ge t t x to fill the futures ereat 
€ i met strv. In 1954 there 
“ t technical eraduates, while 40,000 wall be critically 
woo te Ax the peacetime t enerev develops 
the t ereater 
4 Depart t ec of fustry with its mass production as essential 
te sta t living, and ats dependence on the engineer and 
n and increase prosperity 
i ‘ er the aegis of a Constitution 
which guarantee bert s the bulwark ot world stability. Our mani 
t machines, and t re keeping tottering nations tree To do so 
may be stretching « evo toy the breaking point, but we still have 
enough to supy An peuple a antl We are carrying both 
loads, because we ‘ hieh deeree of protessional education, a 
patent svstem which protest sufficient tsk capital, effective re 
search Laboratories, proaressive Manas competition to produce the 
best for the least, mass pre t to make enouch goods te go around 
and a biet ite of ‘ witt ke salaries, so enough people 
had the her edia of mass con 


ASAE Meetings Calendar 


June 618—$45TH ANNUAL MEETING, Hote 


Kansas City, M 


Muehlebact 


swust 25-27 —NortH ATLANTIC SECTION, | 
Oronc 


versity of 
Maine campus 
September and 


—ASAE PROGRAM, Cer 
LaSalle Hotel, Chi 


October 4 November 


Oregon State College, Corvallis 


1 — Paciri 


NORTHWEST SECTION 


December 15-17—WINTER MEETING, Edgewater Beach Hotel, 
Chicago, Ill 
Note: Information on the above meetings, including 


copies of program etc.. will be sent on request to 
ASAE, St. Joseph, Michigan 


f ‘ © all people a aware of what ivatlable 
t t F is to the remotest comer of the 
haring of tk to all wt A { vest. This 
Centennial 


Michigan, Ohio Sections Joint Meeting 


1 Ohio Sections 


marked a jomnt meeting of the a 

it mee, near Toledo, May 4 Ay 180 members and 

guests trom membership centers in Columbus, Detroit and Lansing met 


ca ther half way Saturday, Mav 4, for ther own Derby Day pre 
arar The meeting was held at the Toledo Fdison Clubhouse on the 
Maumee River 

Stanley Madi 


cer was the teatur 


lent, Agrmultural 


est speaker at the noon luncheon of the c 


bined sections He was introduced by Chris Nyberg 


Michinan Section, doubling as toastmaster 


chairman ot 


observations during the past vear in 
meetings and other contacts, Mr. Madill 


engineering and the ac 


nternationally He presented a strik 
tween growth of ASAE membership as an index of 


its protesstonal and technical field, and the increasing num 
on tarms as an index of progress im modernization and 
increasing production efhcrency agriculture In concluding he said 
that we are in the midst of one of the greatest revolutions in agricul 
ture that the world has ever seen, a revolution in which a limiting 
factor is trained manpower, and one in which agricultural engineers 
an make a major contmbution to world peace 

Following registration at 9 30, FE. H. Kidder, program chairman for 
the Michigan Section, called the meeting to order tor the opening paper, 
Tractor Stability in Pulling Contests,’ by Do Kinch, graduate se 
search assistant, Michigan State College Propane as a Tractor Fuel, 
by B oJ. Lamp, instructor in agricultural engineering, Ohio State Uni 
versitv, was the second subject on the morning program 

GW d tor Wo Ho Johnson, program chairman 
tor the Ohio Section, as presiding othcer for the afternoon session 

Krilium as an Aid to Agriculture 


McCuen substitut 


was presented as an agronomic 


agricultural engineers, by Dr. G. S. Taylor, 
protessor of agronomy, Ohio State 


subject of significance to 
University. Strong interest was 


uence on engineering factors in tillage, drain 
ize, iftigation, and runoff control 


shown in its potential 1 


C F Culp, chiet engineer, Aerovent Fan Co, reported on “Fan 
cacteristics and Design for Crop Drying Application,” in the clos 
ing feature His treatment dealt with aerodynamic principles and re 


lated design tor etha 


circulation ot required air volumes against 
sressure heads commonly encountered in crop drying work 

In an announeement period closing the session, Chris Nyberg, chair 
man of the Michigan Section, reported that new Section othcers elected 
in the recent mail ballot were |) Ro Schram, chairman. F. L. Barger, 
Wm G ‘and ROL. Maddex, vice-chairmen, R. G. White 
re-elected) secretary The newly elected nominating committee are 
KL. Ptundstern, | Shields, and D. E. Wiant 

Mr Lamp, Ohio Section chairman, announcing the results of a 
ar Section ballot, reported its newly elected officers to be T. P 
Christen, Jr, chairman, Ho Luebcke, vice-chairman, and D. M. Byg, 
secretary treasurer. The nominating committee are Ro M. Gilbert, L. 1 
Harrold and BJ. Lamp, Ir 


Buchinger, and 


sami 


The new chairmen both responded briefly with indications that thev 


or their respective Sections, and invited the co 
members Net 


Wiimued On pare 3 


ing Convocat ago, Ill 
country, and a 
iw the story the 
j 
Section noted strong 
terest in the held of agricultural ities of the 
ing correlation be 
= 
4 
would do their bes 
; 
operation of Sectior 
Ai 


There size and type MECHANICS Roller Bearing 


UNIVERSAL JOINT for every use. Sizes range from MECHANICS 

200 50,000 foot pounds torque, with wide variety UNIVERSAL JOINT 

end fittings and shaft arrangements. The practical DIVISION 
design, close-tolerance machining and controlled-grain 
metals that are characteristic MECHANICS Roller Borg-Warner 
Bearing UNIVERSAL JOINTS all combine insure 2046 Harrison Ave., Rockford, 


smooth running and long, trouble-free service. 


CHAN 
Reller 
UNIVERSAL 


For Cars Trucks Tractors Farm implements Road Machinery 
Aircraft Tanks Busses and Industrial Equipment 
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SIZE anc EVERY USE 

tgs 

i 


Bronze spur gears 
(Oberdorter alloy No. 16438) 


(Oberborier alloy No 741) 


Packed to withstand 
the cromotic oils 


Micro-finished 
stainless steel shafts 


Lubrication 
fittings 


Correct Farm 
Spraying 


SPRAYING 


costly spray any way 
but exactly. All the 300 
styles and sizes new Ober- 
dorfer Bronze Gear Pumps 
are metering pumps, enabling 
you spray exactly the cor- 
rect amounts. 


more when the 
Buy Ober- 
dorfer Pump-equipped farm 
spraying equipment. 


Why pay 


best costs less? 


Agricultural Pump Division 
Oberdorfer Foundries, Inc. 
1426 Thompson Rd. Syracuse, 


OBERDORFER 


PUMPS 


Minnesota Section Elects Schober 


the new chairman ot the Minnesota Section of the Americar 


Society of Agricultural Engineers tor 1952-53. His election was an 
med at the annual Section dinner at Curtis Hotel in Minneapolis 
Ma He succeeds Marvin J. Samuelson, research and design engi 

veer, Minneapolis-Moline 
Other officers ant need at this meeting are vice-chairman, Darrell 


Wo Walker, parts and service merchandise manager, Northwest Tractor 


and pment Co, and secretary treasurer, William F. Miller, instruc 
engineering, University of Minnesota 

Directors to the Minnesota Federation of Engineering Societies 

clecte the Section, are Curtis Lo Larson, instructor in agricultural 

enone, and Andrew Hustrulid, protessor of agricultural engineer 

versity of Minnesota) Oo Kromer wner and engineer 
 W Kromer ¢ alrermate director 

A Flikke tal prote r of agricultural engineering 

ersitv ot M esota, was named contributing editor to the Minne 
tal 4 t Engineering Societies 

N e Sect nominating committee were Basil Bo Howell 

i manag Ril Laminated Products Co., Leonard | 


N ‘ H k a Estat Virgil Ho Johs 
prote It University of 
M i 
i y he Se pened 
K it rs I 
Mar 
tr, power ma M 
Rosen 4 preview of the expermmental 
projects to be visited on th itternoon | top Robert Calton ot the 
us. A Corps ot 1 er ed the rece floods and flood 
ca re 
afternoon onsisted of the chartered bus trp to. the 
xpermment station at Rosemount where University of Minnesota staff 


the agric ral exper 
presided at the evening dinner 
neapolis-Moline Gaucho quartet 
p harmony. Raymond Olney 
wh liehts and coming events 
tary treasurer of the Minne 
A J. Schwantes, chief, divi 


niversity ot Minnesota, presented a 


cir investigation of the 
meeting of ASAE in Minne 
the Society to hold the June 


mpus of the University of 


Stanley Madill, president of 
Deere Waterloo Tractor Works, addressed the Section. His subject was 
Aur tural Engineering Today and Tomorrow 


The attendance tor the dinner meeting was 64, and included 14 


ind executive engineer, John 


ral engineering students trom the North Dakota Agricultural 
Collewe Visiting agricultural engineers included George L. Pratt and 
ot NDAC and F W Duttee and O L Berge ot the Univ 
t Wisconsin 


FEI Industry-Research Conference Michigan 


A‘ TIVE interest in a wide range of agricultural and engineering 
research ou rogress at) Michi ll 


progress a xan State College was shown by 
approximately LOO registrants at the Farm Equipment Institute Industry 
Research Conterence at Michigan State Collece, May 12 to 14. Those 
“ represented a cross sectior enuineerme and other execu 
ta supf t Dv representatives of 
‘ Jot \ Ha president, Michigan State 
G r of researct American Fa 
Ass j. I in ot the executive 
t nt t ess of w by 
Michiwan State Colleae, were par 
4 “ 
prise Ww eV i interest show 
et ranificance 
I M ‘ College 
t t | vi « « depar ent a hy 
Ke ny © pe it thall te 
vere reas ot i 
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mental work im progress there Ee 

Marvin Samuelson, Section chaiurmar 

at the Curtis Hotel) The Min 
entertained with some very fine barber page 
ASAL Secretar reported on some ot tl any 
Section, presented the a il 
report on the progress of his committec re 
ta Ar vitatie will be extended to 
Minnesota 
| 
Bex 
Sta 
Ey 
a 
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Self-Aligning 


ANY DIRECTION 
WITHOUT SEAL 
DISTORTION 


SealMaster Ball Bearing Units take less time 
install and maintain because they are designed 
permit some misalignment. The outer race 
machined radius and closely fitted into the 
radius ground housing. The bearing thus free 
move within its support. 

What makes practical misalignment 
any direction without capacity loss the 
patented perimeter dimple and its locking pin. 
Rotation the outer race within the housing 
securely sealed—a very definite saving main- 
tenance. 

SealMasters machines your plant are 
easy maintain—are extra sales feature 
equipment you something look 
for new machines you 


complete data Seal Master bear- 
A DIVISION OF STEPHENS-ADAMSON MFG. COMPANY @ 67 RIDGEWAY AVENUE, AURORA, ILLINOIS 
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This 80-year old barn 
got a new lease on life 
when the original walls 
were cut of at the hay 
mow floor line and re 
placed with sturdy con 
crete foundations and 
walls ‘see large photo 


Add Years Useful Life Old 
Farm Buildings Remodeling 
with CONCRETE 


Agricultural engineers can help farmers add years 
usefulness old buildings remodeling and mod- 
Barns, 
machine sheds and other old farm structures acquire 


ernizing them with concrete hog houses, 


increased efficiency and new when remodeled 


with concrete foundations, walls and floors 
siding and firesafe roofs. Such re- 
modeling sanitation, reduces maintenance 
and greatly increases resistance the structure 


storms, decay, rats, termites and fire. 


Designing such farm improvements presents both 
and opportunity agricultural engi- 
neers. They must utilize much the old structures 


and yet create sturdy, economical buildings. 


firesafety makes the logical choice 
for farm remodeling. And its economy makes 
wise investment. First cost moderate, upkeep 
low, service life long. That adds 
cosf construction that soon pays for itself terms 
feed and labor saved, sanitation, en- 


hanced livestock health and easier, cleaner and more 


improved 


comfortable living for the farmer and his family. 


PORTLAN CEMENT ASSOCIATION 


improve and extend the uses of portland cement end 


orgonization 


NEWS 


Georgia Section Meets 


eroup ever to a a spring meeting of the Georgia 


Ka 4, 
ta k t was more th ed t ‘ i 
wshig 
( manager and developr pa 
Plow Dis ( Iron Works, 
t at the tect ceting © attern t Ma 
BPISAL. Ather pre ed R H D er, hea fivision of. aer 
ral engineering, University of Georgia, who spoke on What Agr 
Engineers Are Doing Charles Rice, assista protessor in the 
tural engineering, University. of Georgia a 
trated talk on the work of agricultural engineers at the ow 
t located at Plains, M uf 
Ca J Irwin Davis, Sr, agricultura 
ene Albany, on “New Machines a 
Te re Rer 
as follows John 
Lallist Implement 
\ sirmat oil conservatic 
Pitts nd en mer ¢ retary assistant agric 
oe iwersity of Georg ens 


Advisory Committee Preliminary Meeting 
ASAE Advisor Committee to the Division of Machinery 
Depart ot at Mich 


Farn 


minary meeting 


{a prel 


wan State Mav 14 and 15, the FEI Industry 
Research ¢ ference 
A review of current organization in the USDA and work in progress 
he divi ) was presented by EG McKibben, director of agr 
ral engineering research, ROB Gray, chet of the division ot farn 
machinery, and Frank Trons and Geo W. French, agricultural engineers 
thre isi 
This intormation, together with the functions and procedure of the 
Commuttee, were discussed during the remaining time avatlabl 
Members of the Advisory Committee present, in addition to F. P 
Hans harman), were Ball, Barger, Daubert, I 
Garver, G W Giles, H Hamlin, Hurlbut 
Ho R M. Merrill, Ro Poynor, and Stembrunner 


1953 International Meeting Hydraulics 
A‘ national Association tor Hydrauliw Re 


sear Division of the American 


uled to be held at. the 


Society of 


University of 


is to concentrate attention on four specific technical 
lis, namely 1) density currents, (2) air entrainment 
4) waves, beach erosion, and by hydromechanics of 


and +4) basi relationships of sediment transportation 


Straub, director ot the St. Anthony Falls Hvydr 
Labor yo ot the University of Minnesota, is president of the Interna 
nal Association tor Hydraulic Research, His ofhce has invited pre 
nary imdiations of imterest in attendance, and contributions tor 


tor the meeting progran 
Horatio Alger Award Roberts 


pany. whe was born on a sme 


W. ining Com 
war Salisbury 
Aleer Award in 
through their own abil 

Other reciprents of the 
General Motors and Ralph 


ll tarm in the Ozarks 
received the Horatio 


humble 


was among seven men who recently 


recognition of their rise from beginnings, 


tv and industry, to their present positions 


award included Charles F. Kettering of 


Bunche, 1950 Noble Peace Prize winner 


Ruhard K 


Fretert, protessor of engineering, lowa State 

Collewe, was recently appointed assistant director ot the lowa Agricul 
ral Experiment Statior 

George MeConeehy, Jr. recently started work as junior project 

engineer in the product en jepartment of the New Idea Divi 

Avco Manutacturing Corp, at Coldwater, Ohio He was formerly 

the mechanical products engineering department, Niagara Chemical 


od Machinery and Chemical Corp 
Eduard Lo Rretz. tor three vears chief development engineer of Lillis 
ton Implement Co. ot Albany, Ga, recently joined the Wigle Hoeing 
Attachment Division the Auto Specialties Mtg. Co. St. Josept 
Michiga as developr He will be charge of the devel 
opment ot the Wisle boeing attachment and other tarm implements 
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Minnesota the week beginning August 40, 1953 
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va 
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N 
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scrennnc researcn ang engineernng neta work 
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There’s mystery why the farm tractor can take 
almost any job, from cultivating lifting loads, the mere 
attachment different implement. 

It’s built take it. Each part strongly made strongly 
assembled. Farm equipment makers, famed for their high 
standards quality, realize that product can stronger 
than its fasteners, insist such rugged RB&W products as... 

Slotted recessed head Tapping Screws threaded close 
the head hold thin gauges sheet metal. 

The new short square Carriage for farm 
equipment. Can used thin metal sections with the 
square hole punched only one section. 

Bolts and Cap Screws all varieties heat-treated 
obtain the best combination tensile strength, tough- 
ness and ductility for heavy load conditions. 

RB&W proud that the strength its products helping 


make strong the superior farm equipment America. 


RUSSELL, BURDSALL WARD BOLT AND NUT COMPANY 


Plants at: Port Chester, N. Y., Coraopolis, Pa., Rock Falls, Ill., Los 
Angeles, Calif. Additional sales offices at: Philadelphia, Detroit, He 
Chicago, Dallas, Oakland. Sales agents at: Portland, Seattle. 


106 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 
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For GREEN PASTURES 


the W.C. Tyler Farm relies 


MARLOW Irrigation Pumps 


This tractor-mount- 
ed Marlow Model 
46058 centrifugal 
pump is used by Mr. 
Tyler of Vernon, Ver- 
mont. With it he ap- 
plies approximately 
300 GPM of water per 
setting in his pastures 
through 1000 feet of ir- 
tigation pipe and 12 
sprinkler heads. 

“More than satisfied,” says Mr. Tyler. “So much so I’ve since bought 
another Marlow.” 


MARLOWS EARNED LEADERSHIP 


Farmers everywhere find that Marlow pump 
more than seasonal investment. Marlow can 
moved readily from one location another. ad- 
dition sprinkler irrigation, Marlow can used 
for fertilizing, spreading insecticide, frost control, fire 
breaks, water supply, drainage and many other 
farm jobs. 


Marlow centrifugal pumps are available wide 
range models for any sprinkler irrigation job. Sizes 
inches, including two models specifically for 
the new and 3-acre sprinklers. Capacities 
1900 GPM; pressures 200 PSI. Powered 
gasoline and Diesel engines with latest safety 
features. 


All Marlow irrigation 
pumps also available 
direct coupled elec- 
tric motors adapted 
for belt drive from 
tractor other aux- 
iliary farm power 
unit. 


Write today for com- 
plete details and 
name of Marlow 


dealer nearest you. 


MARLOW 
ea 


RIDGEWOOD, 
ding Manutacturer of Sprinkler. Irrigation Pump 


NEWS FROM ADVERTISERS 
New I ts and Literature A t 
AG KI Ral EN ERING A 


New Ca Ea Hf ind Other Peatur The J I Case Co 


Racine. ha tr thon of SC and DC Eagle Hitct 


pped either with the x r dual tront wheel. The Eagle 
Hitch w also be available on th till larger DC-4 all-purpose tractor 
DC-4, 44 A xed trom a tour 
wheel to a row-crop all-purpe tory versa, by using a suitable 


The Hitch integral part the tractor, not att 


m ani ent 

permitting close coupling of tractors and implements. With mc bagle 
t ts, t operator ny backs the tractor to the machine 
lips apn and drive awav. In other words, he can hitch whule 
ine the tractor seat) This takes about a minute. Working depth 
can be a ed tr the tractor seat by ting a turnbuckle. Leveling, 
itt ering are Ww reach ot the operator. An 
bagle Hitch provides unitorm depth control tor mounted implements 


Case Eagle Hitch for SC and DC tractors consists of two draft arms and 
an adjustable connecting link for quick, easy mounting of implements 


The tull-floating hydraulic system permits more uniform plowing depth 


over irregular ground surtaces than 1s ordinarily possit 


le 

Implements now being manutactured for use on the SC and DO 
Fagle Hitch tractors include a wide variety of tillage machines, tool bars, 
planters, mowers, and utility carriers 

Eagle Hitch implements are interchangeable between SC and DG 
tractors, and many of them can be used with the VAC. Also certain 
VAC. bagle Hitch implements can be used on the SC and DC. Where 
Fagle Hitch equipment is designed tor operation with a two-plow trac 
tor, some care must be used by the operator if he attaches such units to 


the heavier tractors 


Both the 1952 8 and D series tractors can be purchased with a live 


or continuous-running power take-off. This live power take-off can be 
operated with the tractor standing still as well as moving. This ts 
especially desirable with such machines as the field forage harvester, 

ro picker, combine, mower, stalk shredder, spraver and other units, 
ind a convenience in doing stationary power take-off work 


On these new tractors a hydraulic pump operates continuously and 


independently ot the live power take-off or the transmission, thereby 
raring, lowering and angling of the imple 
met Or sy the corn grower is the very simple restric 
ry rew a t whereby the corn planter, for instance, can 
wered slowly to the ground to prevent the planter boots from 

t 
I) | sk, selt-enere x differential brakes, proven successtul on 
the Case LA tractor, are now supplied on the 8 and D series. This more 
han doubles the capacity ot the brakes tor holding, assisting in turning, 
and stopping the tractor, These brakes hold ¢ ally well whether the 
tractor is moving torward or backward) A light touch on the pedal ap 
phes pressure on emht braking surtaces. On the SC and DC tractors 
he pedals are located fer the meht toot, and can be latched to 
x gx. P be ke to hold for 
ind s ary Ww Continued on pare 378 
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( now tlers the bagle their irker two-plow 


1 Rilco Barn Rafters are finish grade, 

* kiln dried West Coast Douglas Fir 
laminations bonded together by super- 
strength structural glues under pres- 
sure. They can't warp or twist. 


5 Building goes fast with Rilco Raft- 
* ers. First, rafter halves are bolted 
together at the crown with special steel 
plates and heavy bolts furnished. Holes 
are rd drilled so job is simple and 
swift 


9 The mow of a Rilco Barn is com- 
* pletely free of inside posts or sup- 
ports. The vaulted arch design of Rilco 
Rafters places the load squarely and 
securely on the foundation .. . gives 
you more space. 


2 Each rafter is precision fitted, 
* cut and drilled at the factory. Every 
one is plainly marked so even a begin- 
ner can't go wrong. There's no time- 
wasting sawing or fitting on the job. 


& Next, rafter is raised with ropes 
* and poles. With angle irons bolted 
to the sill or foundation, a crew can 
easily erect all the rafters for an average 
barn in less than a single working day 
... ordinarily a two-week job. 


10 This illustrated direction book 
takes a barn builder through 
every operation step by step. Clear 
directions plus Rilco pre-engineering 
helps even unexperienced builders do 
a perfect job. 
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3 Every bit of connecting hardware 4 Nearly half the job is already done 
*is furnished with Rilco Rafters * when Rilco Rafters are dehvered 
Engineered connectors make use of tothe barn site all ready to put up . . . 
80% of the natural strength of the wood and they're four times stronger than 
— make buildings more rigid and stable. nailed rafters built on the job 


7 Rafters are securely bolted to sill 8 Rilco Rafters give you the strength 
* with sturdy steel angle irons and * of a single, solid, joint-free mem- 
engineered timber connectors. They ber clear from foundation or plate to 
can't “creep” or twist out of position roof ridge. There's no chance for loos- 
as often poy when ordinary studs ening or sagging as in ordinary con- 
are toenailed to sill. struction (right ). 


SAINT PAUL 1, MINNESOTA 


There are standard, pre-engineered Rilco Rafters, for every type of farm 
building from small hog and poultry houses to large post-free machine 
sheds, granaries and barns. 


2 


Frep Jones 
Professor and Head the 
Agricultural Engineering Department 


Agricultural and Mechanical College of Texas 


McGraw-Hill Publications in Agricultural Engineering 


189 pages, $6.00 


Since the now predom- 
inates the principal source power agricul- 
ture, text deals entirely with the construction, 
design, and operation the internal combustion 
engine stationary farm power unit, and the 
tractor automotive farm power unit. Sufficient 
technical information relative the design the 
farm tractor presented order cover the 
engineering factors involved. 


ta the 


MiGrau Hill Publications im Agricultural Engineering 


FARM MACHINERY AND 
By Hakkis Preakson Sarre, Chief, Division of Agricultural 
Pogineering, Texas Agricultural Experiment Station 


Third Pdition, sas Pages, 65.50 


Presents treatise farm machinery covering the 
Most important types machines used general 
farming their design, construction, operation, and 
machines developed for the farm and those ma- 
chines that have proved economical their 
use and instrumental reducing cost 


Send for opie son approt al 


McGRAW- HILL BOOK COMPANY, INC. 
$40 West 42nd Street New York 46, N.Y. 


NEWS FROM ADVERTISERS 


Comiimued from page 3°76 


The shockproot, high-leverage steering adds to the comfort of the 
operator, especially when traveling over rough ground The operator is 
lacated between the plattorm seat and steering wheel, which permits a 
tull day's tractor operation with minimum tatigue because of the natural 
position of the operator 


New McCormick Hartester Thresher. International Harvester Cx 
Chicago, has announced the production of a new self-propelled harvester 
thresher, the McCormick 127-SP, having 436 torward speed adjustments 
for harvest control, The new combine, which replaces the McCormick 


125-SP, features 16 major improvements tor ease of operation and 
etharency over a wide range of grain and field conditions 

A new variable-speed, V-belt propulsion drive makes available the 
46 forward travel speed adjustments. Nine different speeds in each of 
the four transmission gears range trom % to 124) mph. The operator 
can match travel speed with crop conditions to operate the combine at 
maximum ethaency without shifting gears or throttling the engine. The 
separator speed stavs constant and the engine speed and power remain 
full at all tames 


Power of tl 


top-mounted engine has been increased to 49.8 hp. It 
is an TH 6-cylinder, valve-in-head engine with 240 cu in displacement 


The new McCormick 127-SP harvester-thresher with 36 forward travel 
adjustments to allow the operator to match speed with crop and ground 
conditions without shifting gears or throttling down 


Cooling and oil-circulating systems are pressurized. It ts selt contained 


can be removed for use as 4 power unit 


A variable speed cylinder drive provides a complete range ot speeds 


t 


tor any crop. A complete redesign ot the cylinder support and t 
tter, An 


id positioned gage is provided, climinating use of a 


dius 


ment assembly makes cvlinder-to-concave spacing a simple m4 


accurately marked 


tecler wage 


The cutting platform, now available in 1 12 or 14-ft sizes, 1s 
hvdraulically operated with an engine-driven pump tor smooth control, 
ind can he stantly a sted up to 3 m, a in mcrease over the 

All engine gages and controls, gearshitt, propulsion drive lever and 
unloading auger control have been placed within easy reach. Foot brakes 
tor use in making sharp turns are directly in front, and the grain level in 
he tank can be seen without leaving the seat 

Capacity of the grain tank has been increased to 8S bu. A distributor 
on the clean grain auger levels the gram in the tank The unloader ts 
driven by a pulley same shatt as the lower propulsion sheave, 
making it possible to unload grain whether the machine is moving or 


stopped. Auger speed can 


sion drive, or both Wt 


changed by varving engine speed, propul 


and barley can be unloaded at a bushel-per 


second rate An improved swivel-type unloader support enables one man 
to quickly place the unloader in erther transport or unloading position 
In transport position the unloader ts no higher than any other part of 
the combine 


Weght distribution on the drivewheels has been improved by top 


mounting the engine and relocation of the grain tank. When the grain 


ois halt -tull the wemht on the drivewheels ts equalized and results 


better stabi 


litv in rough terrain, and increased traction 
Guide wheels are centrally located tor increased maneuverability. It 


can be tu { equally short in both directions, the wheel turn radius 


being only { radius is accomplished through the use 


Continued on pare 38 
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There Simplycompare send blueprints your requirements for 


actual cost figures our rims, gear blanks, rims and circular parts and we'll quote you the facts 
rings, hoops, bands and other parts with the cost and figures. 
the parts you are now making buying. THE CLEVELAND WELDING COMPANY 


Like many leading equipment engineers, 
you may very likely find that using our single 
source supply, you may able save sub- 
stantially equipment you require. 

You see, these products are mass- 
produced our own special equipment 
engineers who have made their specialty the 
rolling, forming, and welding carbon and 
alloy steel. 

Production men know that this specialization 
almost certain cut costs. Why not see what 
you can save? 


Subsidiary 


AMERICAN MACHINE FOUNDRY CO. 
New York 


379 
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" f a The ele nt may be removed for servicing in a 
few 
A stor cond the fuel. T pressure 
1 wef r are tained single It 
t ‘ butane-propane to a dry gas, reduces the pressure t 
le 4 arn pt pre re i he art retor 
A tt carburetor is another Massey Ha re 
A ma 4 r AC ets tf operat i Sey irate set ets 
for easy starting onsumpt: 1s trolled the 
Massey Ha ec er jet 
Linked direct the car r, the t in OV r sf 
‘ to load and speed demands 
The gover 
Ma equippe xauxe steel tanks 
that exceed t re 
sure It pervisi 
nditions affecting the storage of liquid is. As added in 
rance, the tanks have reliet valves set to open at a pressure of 250 psi 
Another satety valve automatically closes, shutting off the tuel supply it 
tor any reason the tuel lines become separated 
Standard size filler inlets permit refilling trom a central supply, fron 
the same supy the tarmer may use tor other utilities on the farm. A 
rotary gauge on the tractor tank determines the supply level and als 
provides a means of holding refills to 80 per cent of tank capacity te 


provide adequate exPansion area 


Massey-Harris LP tanks carry enough tuel tor close to a day's work 
at maximum drawbar horsepower. The tank on the 59 at full volume ts 


il wal, on the 44 Row Crop, 34 gal, and on the 44 standard, 4244 gal 


The 44 LP tractor is b 


It in row-crop, high-arch, single front wheel 
models. Speeds on 12-48 tires are 2.48, 3.75, 4.98, 6.47 
ind 13 80 mph, reverse 4.26 mph. special mee 44 LP as alse 


vailabic 


The $5 LP is available in standard (toot or hand-operated clutch) 


ruceland, and western models. Spec on 14-34 tires are 2.96, 4.22 
12.07 mph, reverse 2.54 mph 


Other important teatures of the new tractors include shock-resistant 


steering, adjustable roller-type drawbar tor either fixed or swinging 


operations, a hydraulically controlled coil spring, cushioned seat t 
h-riding; a heavy-duty clutch to assure tull power deliv 
ery, less slippage and power loss. The clutch release bearing 1s per 


manently sealed in a special lubricant 


eliminate roug 


Both models are available tor operation with the Massev-Harris 


fepth-o-matic 2-way hydraulic system 


International Nickel Co. Distrthutes Corrosion Paper A Theory ot 
the Mechanism of Rusting of Low Alloy Steels in the Atmosphere,” by 


Maasey-Harris 3-4 plow 44 LP row-crop tractor H. Ro Copson, has been reprinted trom proceedings of the American 

Society tor Testing Materials, tor further distribution by the Interna 

) and series Kas tractors plus the efficiency, low maintenance and tional Nickel Co. to interested persons. When originally presented in 
ts ot butane propane operator 1945, this paper won tor the author the Dudley Medal of the ASTM 

The new models feature a special tuel filter Fuel leaving the tank It still represents advanced technology in its particular field) The theory 

es through an element consisting of telts and screens which catches presented 1s based on results of exposure tests on 71 low alloy structural 

he rt and scale, depositing them in a settling bowl, thereby assuring steels and explains the improved corrosion (Continued on page 382 


American Crop Drying offers you the only complete line Dryer capacities are GUARANTEED. You can recom- 
drying equipment the drying, air drying, mend this equipment the farmer knowing that will 
bins and testing addition, All-Crop fully handle his crop drying needs. Write today for details. 


MODEL M-20 


ALL-CROP 
MOISTURE TESTER 


All-Crop Dryer All-Crop Dryer 


Underwriters For the larger 
saves guess work. 
Labs Approved farm. Drys all Electric 
For the average crops. Equipped 
sized f Aut with vane axial ' , gives accurate direct reading of 
5 
safety and fan and double oday. Vo _—— moisture percentage. Farm tested, 
7 c design ossures more air delivery and proved. 
femperature controls. 780,000 BTU furnace. BTU output, up to 1,560 for those hard to cure crops. Air ; 
outp ft oir 000 per hour. Air output up to output, 20,050 CFM using 5 H.P. Americon—the oldest exclusive 
per with vane 20,050 CFM ot S$ HP. Aut electric motor. Motor and belts manufacturer of portable farm 
ona 2ce. May safety and temperature controls. shielded for protection and safety crop drying equipment 
be 5 or Ta he Powered by electric motor, gos 
electric ne engine line engine of actor. Capacity 
GUARANTEED capacity GUARANTEED 
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prevent wrapping fluffy straw traw spreader 
he raking w aX eld t 
© all s pment tor ed with 
‘ 
r late tt atfor with windrow pickup sttechment 
lesimned tor operat with t { petroleum gas. The 4-4 plow 
and the have all the advantages the regular 
aq 
= 
t 


leading Diesel manufacturer reports: 


were getting bearing failure 100 hours 


This enormous increase bearing life—this 
Diesel manufacturer reports—can credited en- 
tirely Purolator Full-Flow Micronic* filtration. 
Needless say, Purolators are now standard 
equipment this manufacturer’s Diesel vehi- 


cles and industrial engines! 


Not not but every 
time Purolators have been tested the 
world’s largest and most important 
makers of internal combustion engines 
—Purolators have won top honors. 
other filter is capable of delivering the 
high flow rates necessary for filtering 
all the oil each pass—full-flow filtra- 
tion—with minimum pressure drop 
throughout a lengthy service life. And 
other filter gives dependable filtra- 


SERVICE SEVERE that engine bearings for- 
merly failed hundred hours less—the same 
Diesel equipment now operates more than thou- 
sand hours with visible bearing wear! 


tion down to submicrons (.0000039 in.\! 
The Micronic element has ten times the 
effective filtering area old-style filters. 
for size—no other filter pro- 
vides much dirt storage space does 
Purolator. 

Want prove Purolator’s outstand- 
ing superiority to your own satisfaction 

own way” Our Engineering Department 
will gladly co-operate helping you 


submicrons in size, and has many times more dirt 
storage space than old-style filters. 


‘OR 


FULL-FLOW 


FILTERS 


conduct any type comparative filter 
test you may prefer. Simply write, de- 
scribing your equipment. 


PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


U.S. Pat. Off. 


> 
OG 
4 
a 
i 
pus The Purolator* Micronic clement traps dirt down to 
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pies t Dearborn one-way plow 


are specially built for “roughing it” 


danger condensation dirt 
hindering the dependably accurate per- 
formance Rochester ammeters, tem- 


perature and pressure gauges. Fog- 
proof—their easy-to-read dials are her- 
metically sealed behind extra strong 
crystals. plastic substitutes, 
discoloration, 


ROUGH GOING 


Even your smoothest riding tractors 
have take lot hard knocks—the 


tough, but sensitive movements 


Rochester Gauges are protected with 
vibration and pulsation dampeners. 


ROUGH USE 


Always working under heavy load, 
temperature and pressure are high and 


That’s why tractor engines are 


specially built, are Rochester Gauges 
protect them. 


wonder practically all leading tractor manufacturers have been 
specifying Rochester Gauges standard equipment for over years. 


Manufacturing Company, Inc. 


THERMOMETERS 


positively ntrolled by Ford tractor hydraulic 
touch control for working depths of trom 1 

The plow is 8 ks 22 in diameter 
made ot heavy, shock resistant 9-gauge, high 
carbon steel. Built to take hard, rugged usage 
¢ hea rigid trame is made of 4x4 angle 
iret x te 


The plow can be quickly and easily attached 
to the Ford tractors three-point hydraul: 
litte links An 18 4 tout coulter 
stabilizer 
equipment 
The plow gang ts carried on two heavy-d 
dustproof roller bearings. Weighing approx 
imately $75 Ib, the implement has a 10-1in road 
clearance in transport position on the Ford 
tractor 


Spraying Systems Spray Nozzle Tip. Spray 
ing Systems Co, Maywood, IIL, announces a 
new compact spray nozzle tip for use with 
portable sprayers, that permits varying the 
spray from a solid stream to a finely atomized 
cone spray. This unit 1s named Adjustable 
Coneyet Tip, wemhs only 114 oz, and fits the 
standard TeeJet spray nozzle body and the 


Triggzer TeeJet. It is designed for spraying 


SS spray nozzle tip 


such liquids as insecticides, herbicides, and 
tungicides, and is supphed in capacities, de 
pending upon pressure, from 1 to 112 eph 
Any setting to select spray desired 1s obtained 
by rotating the knurled body of the tip; only a 


halt 


is needed for tull range selection 
trom solid stream 


y atomized Cone spray 


For complete informati 


for Bulletin No. 63 


write the company 


Spraying Systems Boompet Spray Ne 


Spraying Systems Co., Bellwood, IL, has a new 


spray nozzle mounted 


a tractor of 


truck, will spray to a width of up to 66 ¢t, 
using only this single-nozzle assembly for the 
job. This nozzle provides tull coverage over 
the entire width of the spray pattern. The 
assembly consists of five nozzle tips, two ot 


SS boomjet spray nozzle 


which are swivel mounted for adjustment, to 
xether the five tips give a balanced coverage ot 
spray across the pattern area Spray is di 
rected equally to either side of the Boompet 
nozzle. It ts also supplied in a similar design 
for spraying to one side only, and 1s designed 
for field and road spraying of every kind. It ts 
built in a range of sizes to give Capacities, 
depending upon pressure, of from 1.0 to 20.8 
epm. For complete information write the com 
pany and ask for Data Sheet 5430 
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Note that the drive for this power take-off is rot through the trans- 
mission gears, but direct from flywheel through its own separate 
clutch and reduction gear. More power at the take-off and constant 


’ speed regardiess of gear in which tractor is driven enable you to 
bet‘er meet varying field conditions. 


the BIG Feature BIG Tractor! 


Sure, the Oliver and are BIG tractors. 
Farmers have long known that Oliver has what 
takes for the toughest farm jobs. 

But these tractors also have one BIG additional 
feature which makes any tractor not having it— 
obsolete. This BIG feature the Direct Drive Power 
Take-Off. This additional feature alone sufficient 
reason for your next tractor being Oliver. 

Direct Drive Power Take-Off means that the 
drive for Combine, Corn Picker Sprayer inde- 
pendent the tractor transmission clutch. When 
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you change gears, the power take-off speed does not 
change nor power interrupted. separate clutch 
for this power take-off enables you start stop 
operation the driven machine quickly and con- 
veniently. 

Why content yourself with any tractor not having 
this BIG feature? The Direct Drive Power Take-Off 
just more proof that get more for your dollar 
from The Oliver Corporation, 400 Madi- 
son St., Chicago 


OLIVER 


FARM MACHINERY’’ 


The Oliver Corporation, F29-6 
400 W. Madison St., Chicago 6, Illinois 


Power Take-Off. 


Please send me full information on Oliver Direct Drive 
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cylinder 


4 cycle single 
cylinder 


6 to 9 hp 


~ 


4-cycle single 


A al aur 
tray SA 
© per sted below have applied for 
adiniasion t or for transfer of Henry —1 tra lesigner, 4 
membership American Soctety West 38th St, New York, N.Y 
ricuit 1 of the 
Bu come r object to any His J 
should write the Secretar 
et ( Crray Kr 
Hi wer, | R —Stuce of I 
Urbana, 
\ Mir 


~ 


JOB 


MINNEAPOLIS-MOLINE 
BALER 


Working against the scenic backdrop the 
Grand Tetons, northwestern Wyoming, this 
Bale-o-matic picks hay automatically, slices 
and ties into firm, square bales with two wires 
while the hay under compression. The only 
manpower required the tractor operator! 
4-cylinder V-type Wisconsin Air-Cooled Engine 
supplies the power operate the baler mech- 
anism and the tractor simply tows the outfit. 


Again, have beautiful example POWER 
that fits both the machine and the job. Because 


extremely compact design and relatively light 
weight, Wisconsin Engines can adapted 
practically any type power-operated equip- 
ment. And because HEAVY-DUTY design and 
construction, plus dependable AIR-COOLING, 
these fine engines FIT THE JOB, regardless 
tough operating conditions, climatic season- 
factors. 


Write for your free copy “Power Magic”... 
and ask for specific engineering data pertaining 
any power problems you may have mind. 


WISCONSIN MOTOR CORPORATION 


Largest Heavy-Duty Air-Cooled Engines 
46, WISCONSIN 


axer, Interna Harve 
Va 
Koon, Ear — Engineering 
H and Mac New H 
Lane, JoHN E — Field engine 
The 1 R Bea 
Lic Tames —Salesma Delt 
Co, I inola, Miss 
MastekMAN, W —Advertisin 
aver, Ral Lar ited Pr 
Paul, M 
Francis — Manager, materials 
engineering dept, Deere & Co., Moline, Il 
Mumoaarp, Mio —Farm electrification ex 
tension specialist, University ot Nebraska 


Lincoln, Nebr 


Netson, Geratp H—Student, University ot 
Ihinois, Urbana, Hl 

CY DoNNeLL, Patrick | —Consulting engineer 
Department of Agriculture, Magheraboy 
Shao, England 


O1son, Howarp M —Superintendent, Wallis 
ton Experimental Substations, Williston, N.D 


Paul, 
win- Duckworth 
Springheld, Mass 


Epwin A—Application engineer, Bald 
Div. of Chain Belt Co., 


PreNNock, Ropert H., Jr.—Agricultural sales 
engineer, The Ohto Power Co., Portsmouth, 


Ohio 


} —Production manager, Skow 
Me 


Porter, Lester 


Moccasins, Inc., Skowhegan, 


V-belt develop 
Denver, Colo 


Prict, Virci C—Supervisor, 
ment section, Gates Rubber Co, 


—Designer, New Holland 


New Holland, Pa 


Pritt, Haroip 
Machine Co., 


H—Head, 
Conservation Service, 
¢ 


QUACKENBUSH, 
section, Soil 


Washington, 


irrigation 


USDA, 


Ralston, 


trainee, 


Davin C. — Agricultural 
(SCS), USDA, Freeport, Ill 


engineer 


Ratston, Harotp A —Field test engineer as 


sistant, J. I. Case Co., Rocktord, Ill 
Ranpait, DuaNe A—Salesman, Spurlin & 
Robnett, Corvallis, Ore 


RANDOLPH, Harry Fer 


Inc , 


Epwarp F.—Designer, 
Detroit, Mich 


azuson, 


Rivt, Rosert—Sales engineer, General Tire & 


Rubber Co., Wabash, Ind 


SHucts, CHaries O—Rural electrification ad 


visor, Warren Rural Electric Co-operative 
Corp, Bowling Green, Ky 
SkauGr, ARTHUR M—Instructor, Institutional 


on-Farm Training Program, Fairfax, Minn 


Stack, L.—Student, University ot 
Ilinows, Urbana, Hl 
Stoan, Wiriiam Wo —Rural service director, 


Nantahala Power & Light Co., Franklin, N. ¢ 


Geratp E.—Trainee, New Holland 
Machine Co., New Holland, Pa 


Ir.—Student, University 


Ark 


L., 
ot Arkansas, 


THOMAS, 
Fayetteville, 


Meivirte—Layout drafts 
neering dept., Interna 
East Moline, Ill 


Buskirk, 
man, advanced eng 


tional Harvester Co, 


Whitt, Lawrence A —Sales engineer, H. B 
Owsley & Son, Charlotte, N. ¢ 

Yoprr, ErmMon —Field engineer, Benton 
Lincoln Electric Co-operative, Corvallis, Ore 
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MANHATTAN AGRICULTURAL BELTING 


the field that the agricultural manufacturer 
makes his name. The success every new baler 
combine rides the many belted drives that run its 
intricate mechanism. Manhattan Agricultural Belts keep their tension and 
flexibility all kinds weather, enabling the machine 
perform its important work peak efficiency, fur- 
thering the good reputation its manufacturer. 


why much agricultural OEM business goes 
Manhattan. 


manufacturer. Together they design power transmis- 
sion drives nearly foolproof possible make. 


Manhattan, every step taken research develop- 
ment and manufacturing care make every Man- 
hattan Agricultural V-Belt and every Condor Whip- 
cord Endless Belt meet the exact specifications the 
equipment manufacturer. Manhattan engineers draw 
more than years rubber technology and pro- are not already working with your engineering 
duction experience combine with the experience department, our engineers are ready and eager dis- 
and inventive genius the agricultural equipment cuss your belting problems. 


MANHATTAN RUBBER DIVISION PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, INC. 


Flot Belts V-Belts Conveyor Belts Roll Covering Tank Lining Abrasive Wheels 


Clutch Facings @ Asbestos Textiles @ Sintered Metal Ports © Bowling Balls Mrn-849 
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INTERCHANGEABLE 
ORIFICE TIP 


SPRAY NOZZLES 


You have your choice of hun- 
dreds of tip sizes for any type of 
spraying... when you use TeeJet 
spray Nozzles. to change 
orthee tips give you completely 
different nozzles at very low cost, 
precision machined throughout. 
Monel metal assures free 
flow 


FEATURES LIKE THESE 


Write for Bulletin 
a complete 
ence catalog 
on Teelet Farm 
Spray Norzies, 
strainers and fit- 


@ Drilled and Milled orifice tips for 
super-precision for exact volume 
control, vniform distribution, ond long 
wear. 


@ Factory inspection and testing of all 
nozzles and tips before shipment. 


@ interchangeable orifice 
tips every tproy 


golion per hour and up. 


@Eleven different sproy 
rom O° to 150° 
in all capacities. 


3226 RANDOLPH 


SPRAYING | BELLWOOD, ILLINOIS 


FOR FARM AND INDUSTRY 


WHEELS ARE RIGHT 


Over years manufacturing 
have given the “know 
modern production methods assure 
life and efficient wheel 
performance the field. 


There ELECTRIC spoke 

disc wheel for most types portable 
equipment. Axles are available 
where required. 


Our experienced engineers are 

ready assist you solving your 
wheel and axle problems and 

we will offer our recommendations upon 
receipt your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


2811 CHERRY, QUINCY, ILL. 


THe Mtami CoNservancy District, by Arthur E. Morgan Cloth, 
+ 504 pages, 6x9 inches. Hlustrated and indexed. McGraw-Hill 
Book Co, Inc. (330 W. 42nd St., New York 18, N.Y $6.50 


This as an historical account of the deve 
engineering project for flood cor 


pment of a unique major 


written from 
assed since its inception 


trol and related purposes, 
the perspective of the 38 years which have p 


28 years since its completion r was chiet 


The a engineer of 
and has been widely acclaimed as 
ors to its original enginecring teatures and 
imate success. Chapters cover The Miami Valley, The Miami River 
Flood of March, 1914, Relef, Emergency government, Flood control, 
The Ohio Conservancy Act, Organization of the Miami Conservancy 
District, The ofhcial plan, 1¢ engineering staff, The appraisal and 
issessment, Preparing for construction, By-products and incidentals, 
Methods and policies of construction, Industrial relations, The construc 
tion period, As the years pass, and The influence of the Miami Con 
District 


during its development 


major contribut 


serv ancy 


FitMENTS OF PLANT Protection, by Louis I 
51% x8 inches. Illustrated and indexed 
(440 Fourth Ave, New York 16, NY 


Ltd.) $4.96 


This ts a vocational-agriculture text and reference of high school or 
junior college level emphasizing biological factors, but including three 
chapters on application equipment for insecticides, fungicides, herbi 
cides, and other chemicals The external and 
internal structure of insects; the development of insects; the seasonal 
lite history of insects, the relationship of insects to other organisms; 
invertebrates other than insects harmful to plants; control of insects and 
other invertebrates, the chemical control of insects, the stomach poisons; 
the chemical control of insects, the dormant and 
insecticides, the chemical control of insects, 
plements, the chemical control of 
insecticides; mammals and birds injurious to agriculture, control of 
vertebrate animal pests; plant diseases, of plant diseases, the 
annual life history of pathogenes; viruses and physiopaths as the cause 
of plant diseases, the control of plant diseases; plant treatments for 
disease control; weeds, the reproduction of weeds, the elements of 
weed control, chemical methods of weed control, selective herbicides, 
selective herbicides other than 2,4-D; pre-planting and pre-emergence 
weed control, application equipment 1, application equipment II, selec 
tion, care, and manipulation of application equipment 


Pyenson. Cloth 
John Wiley 
Lindon, Chap 


x + 538 pages, 
and Sons, Inc 
man and Hall, 


Individual chapters cover 


summer contact 
fumigants and spray sup 
insects, the new synthetic organic 


causes 


DesiGN AND ANALYSIS OF EXPERIMENTS, by Oscar Kempthorne 
Cloth, xix + 631 pages, 6x9 inches John Wiley and Sons, 
Inc. (440 Fourth Ave, New York 16, $8.50 


This is a comprehensive treatise 


Indexed 
N. Y.) 

on the subject from the standpoint 
of producing and interpreting statistical values. As a text it will be 
useful primarily for students specializing in statistics and related design 
of experiments. As a reference it 1s indicated to be of probable value to 
biological scientists in general. It may also prove of considerable refer 
ence value to research agricultural engineers, due to the extent to which 
their work involves experimental methods and the interpretation of 
biological statistics. Chapters cover introduction, the principles of ex- 
perimental design, elementary statistical notions, an introduction to the 
theory of least squares, the general linear hypothesis or multiple regres 
sion and the analysis of variance, the analysis of multiple classifications, 
randomization, the validity of analyses of randomized experiments, 
randomized blocks, latin squares, plot technique, the sensitivity of 
randomized block and latin square experiments, experiments involving 
several tactors, confounding in 2” factorial experiments, partial con 
founding in 2" factorial experiments, experiments involving factors with 
4 levels, the general p” factorial system, other factorial experiments, 
split-plot experiments, fractional replication, the general case of frac 
tional replication, qualitactorial or lattice and incomplete block designs, 
lattice designs, lattice designs with two restrictions, 


rectangular lattices, 
balanced incomplete block 


partially balanced incomplete block 


designs, experiments on infinite populations and groups of experiments, 
and treatments applied in sequence 


designs, 


Facts Figures (ninth edition, 1950). Paper, 491 
pages, 6x9 inches. Indexed. American Petroleum Institute (50 West 
SOth New York $2.50 


Tabulated data on utilization, 
marketing and taxation, 
nd 
mM 


justry. Tabulations by vears, 


production, refining, transportation, 
and other general information on the 
areas, industries and other factors give 


prices 


a picture of trends 


REPAIRING AND CONSTRUCTING FakM Buitpincs, by J. C. Wooley 
Cloth, xin + 261 pages, 6x9 inches. Illustrated and indexed. McGraw 
Hill Book Co, Inc. (330 West 42nd St., New York <a Y $3.20 

This ts a text for students of agriculture and future farmers, and a 


reterence tor tarm operators. The first part, on repairing, covers termi 
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a 
tings 
/ x ity range from one 
” 
\ 


nology of repair and construction, disposing of root and yard drainage 
repairing foundations, repairing basement walls and floors, repairing 
and replacing parts of barn frames, repairing and re-covering exterwr 
walls, repairing windows and repairing and replacing doors, repairing 
and re-covering old roofs, insulating old build 


ngs, ventilating existing 
buildings, repairing silos, and repairing ceilings, walls, and floors in 
farm houses. Part II, on constructon, covers staking out a new building 
excavating for construction of farm buildings, mixing and placing con 
crete, constructing a foun ion, erecting the framework of a farm 
building, traming gable, gambrel, and hip roots; framing gothic-root 
buildings, and constructing yard fences and gates 


Appendices give brief supplementary information on general-purpose 
lumber, wood fasteners, paint, wood preservatives, definitions, and a 
list of visual aids 


RANGE MANAGEMENT PRINCIPLES AND Practices, by Arthur W 
Sampson. Cloth, xiv + $70 pages, 6x 9 inches. Illustrated and indexed 
John Wiley and Sons, Inc. (440 Fourth Ave., New York 16, N.Y.) $7.50 

A college text and practical reference on the subject, this work has 
chapters grouped under four main headings as tollows: Part 1. Range 
Management in perspective—concepts on range Management and on 
products of the range, the world’s grazing practices and problems 
physiological princip! 


les as applied to range problems, plant ecology as 


applied to range problems, physical and vegetal characteristics of United 


States grazing lands, historical development of grazing in America 
Part 2. Native range forage plants—torage plants as a basis of range 
production, discussion ot three tribes of range grasses, other tative range 
grasses, and wrasslike forage plants; important western forbs and shrubs 
as stock-food plants, Part 3. Improvement and management of range and 


stock—artificial reseeding, and the establishment of irrigated pastures, 
natural reseeding and systems of grazing on western ranges, control ot 
noxious woody vegetation on range lands; management considerations 
common to ranges and range livestock, management of cattle, sheep, and 
goats on the range; range condition and trend as guides to better man- 
agement, range utilization, range inventories and management plan 
ning; some economic, physical, and social aspects of ranching, Part 4 
Protection of land resources and range livestock—protection of timber 
reproduction and use of shade trees and shelterbolts; stock-poisoning 
range plants, their recognition and control, foraging and predatory wild 
life of the range, soil erosion and its control, and administration of 
public grazing lands 


NEW BULLETINS 


Slope Discharge Formulae for Alluvial Streams and Rivers, by E. C 
Schnakenberg. Reprinted from the Proceedings (Vol. 37, 1951) of the 
New Zealand Institution of Engineers (Wellington). A paper by the 
author, together with discussion by other authorities, on river discharge 
gagings by current meter, with resulting derived values of # and S§ in 
Manning's and Kutter’s formulas and consideration of the interpretations 
which may be placed on those values 


Some Yields of Wood Research, by E. George Stern. Wood Research 
Laboratory, Virginia Polytechnic Institute (Blacksburg), paper No 
(April 1952). Briet summaries and illustrations of 14 developments 


relating to wood use in various types of construction 


Tests of Fence Post Preservatives, by Xzin McNeal. Arkansas Agri 
cultural Experiment Station ( Fayetteville), Bulletin 519 (March, 1952) 
Reports results of several treatments in comparison with untreated check 
for 15'4-yr period, under North Arkansas conditions. Commercial pres 
sure creosote treated posts showed best results, with all specimens still 
standing at the end of the test period. All of the untreated checks were 
broken before the end of the test. Other treatments showed resu 


through a wide range between these limits Heart wood, sap woe 
slow growth, and fast growth influenced results considerably in the case 


ot several of the treatments 


Space Requ:rements for Kentucky Farm Homes, by J. N. Krueger 
and J. B. Kelley. Kentucky Agricultural Experiment Station (Lexing 
ton), Circular 71 (March, 1952). A room by room summary of space 
requirements, in 14 pages 


Matersal ations for Kentucky Farm Home 
by J. N. Krueger and J. B. Kelley. Kentucky Agricultural Extension 
Service (Lexington), Extension Circular 492 (February, 1952). Briet 
recommendations on important structural features from footings to 


millwork and hardware 


Lateral and Vertical Pressure of Granular Material in Deep Bins, by 
Robert A. Caughey, Calvin W Tooles, and Alfred C. Scheer, lowa 
Engineering Experiment Station (Ames) Bulletin 172) (November 
1951). Reports research methods, results, and conclusions based on tests 
ot a vartetvy of granular materials including sand, pea gravel, portland 


cement, wheat, and shelled corn. Single copies free on request while t 


supply lasts 
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STOW CASE HISTORY 


Annis Front End Mower 
Manufactured by Krengel'a, Inc 
Twin Falls, Idaho 


FLEXIBLE SHAFTING 
SOLVES POWER TRANSMISSION 


BETTER! 


The problem: provide means 
power transmission between 


power take-off and mower attach- 


ment that would give maximum 
efficiency eliminate excessive vibration 

eliminate danger exposed rotating parts and 
costly clogging and jamming caused dirt, 
grasses. Stow Flexible Shafting so/ves these 


problems transmits power 


smoothly, safely, 
cally. Put Stow work 
problems today! 


Sead for your 


Stow Flexible Shafting Bulletin and 


Torque Calculator 


SHEAR 


< 
7 2 yx 
FN 
ACTURING 
3 BINGHAMTON, N.Y. | 


are behind 
“WHEELS 


Our constant search for wheel improve- 
ment takes ALL factors into account 


The design WHEELS and 


The design SPINDLES 
and AXLES 


Selection ade- 
quate anti-friction 
BEARINGS 


Selection 
suitable closure 
SEALS 


types and sizes 
rubber TIRES 


May 
assist you 
cost reduction 
through our 

PACKAGE 


PIONEER 
DEPENDABLE SPRINKLER 
IRRIGATION 


Through years, under all kinds con- 
ditions throughout the world, Rain Bird 
Sprinklers have proved their dependability 


faultless, low-cost performance. 


There's Rain Bird Sprinkler 
fit every irrigation problem 
all, ranging size 
from G.P.M. pounds 
pressure 610 G.P.M. 
120 pounds pressure. 


yours special irrigation 
problem, consult our research 
department now. 


National RAIN BIRD Sales Engineering Corp. 


AZUSA, CALIFORNIA 


Personnel ice Bulletin 


The American Society of Agricultural Engineers conducts a Personnel 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placemment bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is renaered without 
charge, and information on how to use it will be furnished by the Society 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘'Positions 
Open'’ and ‘Positions Wanted’’ on file at the Society's office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’’ as used in these listings. is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer 


peated 


ENGINEERING ind 


1 — OCTOBER — 0-401-514, DECEMBER — 
ARY—O- 484-553. FEBRUARY— 
MARCH—O.54 8, $42-560, 559-561, 576-5 


603-568 MAY— 


ONS OCTOBER — W- 391-78) DECEMBER — W 
164-82, 454-84 > — FEBRUARY — W-504-92, 528-95 


MARC H—W’-514-97, 5938-100, 542-102, 560-103, 566-104, 57 


3-105, 
APRIL—W’-s §90-108, $92-109, 612-111. MAY— 
112, 604-113 


NEW POSITIONS OPEN 


CHIEF ENGINEER for design and development of high pressure 
pumps, sprayers and other agricultural equipment, with manufacturer in 
Midwest Engineering graduate with 4 vr or more experience in design- 
ing farm machinery or related equipment Must be honest, industrious 
and ambitious i opportunity for advancement Want applications 
only from well qualified men. Age 30 or over. Salary open 0-657-573 


ASSISTANT PROFESSOR of agricultural engineering for research 
and teaching primarily in land reclamation and irrigation, with some 
teaching in farm structures or machinery, in a state college in the North 
Central area MS deg in agricultural engineering, with a major in 
rrigation engineering or so and water relationships Research and 
teaching experience in irrigation and land reclamation. Proven ability in 
field Irrigation farm background highly desirable Openir available 
July 15. Opportunity for advancement good. Salary open 7 


NEW POSITIONS WANTED 


EXTENSION, teaching, writing. or management in power and ma 

ery or rural electrification, with industry or public service. Any 

MS dee 1943 with major in farm machinery ee 1¢ Cornell Univer 
t Farm background Teaching, research and super 

visory experience, 15 vr Married Age 37 r isabilits Available 

or August 1. Salary open W -640-117 


WRITING, or manag nt in power and mact 
field th industry, pr bly South but wi 
Oceasional travel 


or rural electric 
ll consider other locations 
i cultural engineering, 1944, University 
Truck farm background. Part time assistant manager of 
while in school Instrument man with state hway depart 
year Department manager with farm store 5 yr. including 
experience in sales, merchandising, promoting customer good will, tra 
ng personnel, and related detail work. War commissioned service in 
USNR Married Age 30. No disability Available on 30 to 60 days 
notice. Salary open W-633-118 


DESIGN in power and machinery field with manufacturer, any loca 
tior Willing to travel. BS deg in agricultural engineering. 1949, Uni- 
versity of Idaho. Farm background. Combine, automotive, and tractor 
mechanic 5 yr. Junior engineer on field testing and design of harvesting 
machinery components with leading manufacturer, 2 vr. War service in 
Army. 2 yr Married Age 28 No disability Available on 
notice. Salary $4800 min W-636-119 


60-day 


EXTENSION, teaching. research, or writing in farm structures, soil 
and water. or irrigation engineering, with industry or public service in 
Texas or other southwestern states. Limited travel. BS deg in agricul- 
re. 1950 A & M College of Texas Farm background Engineering 
SCS, 2 yr. Agricultural engineer, SCS, 2 yr. Farm building design 
and drafting. Extension Service, 3 yr part time. War service in Infantry 
and Air Force mo Married Age 28 No disability Available on 
days notice. airy open W-674-120 


DEVELOPMENT. sales, or service in power and machinery or soil 
water field with industry Any location in U.S.A Other, South 
rica. BS deg in agricultural engineering, 1951, University of Maine 

m background. Carpenter and construction worker 10 mo. Summer 

wk on survey for gas company Present work, production manager 

Skowhegan Moccasins. Inc War enlisted. Service in Navy 
shipfitter 3°C. Married ge 4 No disability Ava 
$4000, W-678-121 


one year 
ilable now. Salary 


DESIGN. development. research, or sales in power and machinery 
with industry Any location. BS deg in agricultural engineering, 1951 


Michigan State College Farm background Design and drafting in re 


search engineering departm of farm equipment manufacturer 
21. Limited vision, left eye. Available on reasonable notice 
W-661-122 
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Theories proved exploded here 


Before you place new design the market, important 


that you know how will work under operating conditions. 


Where the design involves the use anti-friction bearings, 
New Departure’s new, ultra modern testing laboratory can 


determine advance what performance you can expect 


the 


Furthermore, the study progresses, New Departure engineers 


may find possible improve the performance the assur- 


knowledge and over forty years experience the subject 


May work with you your anti-friction problems? 


BALL BEARINGS 


NEW DEPARTURE ® Division of GENERAL MOTORS CORPORATION © BRISTOL, CONNECTICUT © BRANCHES IN 


ALL PRINCIPAL 


ance success applying their ingenuity and their fund Like 


NEW DEPARTURE 


CITIES 


| 
4 
| 
| 
Ds 
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EVERY NEW FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


Timken bearing applications 
drive (top) and pitman shaft 
No. 
Side-Mounted Mower—another 
implement which the agricul- 
tural engineer has solved three 
his biggest design problems 
using Limken bearings. 


How Massey-Harris licks dirt and load problems, 
assures easier mower operation 


Timken’ bearings 
for the drive and pitman 
their No. Side-Mounted Mower, 
Massey-Harris engineers solved these 
three big design problems once: 


Timken bearings hold hous- 
ings and shafts concentric, making 
seals more effective. Dirt and mud 
are kept out—lubricant kept in. 


2. COMBINATION LOADS. Because 
Timken bearings take both radial 
and thrust loads, shafts are held 
positive alignment. Deflection and 
end-play are minimized. 


3. EASE OF OPERATION. Due to true 
rolling motionand incredibly smooth 


The assurance 


better design 


THE TIMKEN TAPERED ROLLER 


EQUIPPED 


BEARING TAKES RADIAL 


AND THRUST 


surface finish, Timken bearings prac- 
tically eliminate friction. Moving 
parts rotate freely, make mower 
operations smoother and easier. 


Timken bearings lick dirt and load 
problems and assure easier imple- 
ment operation they also mean 
longer implement life, less chance 
breakdown the field, higher 
speeds and less frequent lubrication. 


For more information about Tim- 
ken bearings, write now for your 
free copy Roller Bearing 
Practice Current Farm Machinery 
Applications”. The Timken Roller 
Bearing Company, Canton Ohio. 
Cable address: 


LOADS ANY COMBINATION 


4 bh 
. 
q 
| 
TIMKEN BEARING y 


